Maintenance Special 


PETROLEUM 3 = Ee al rag % 


New Data on H,S Corrosion, 
Page 124 


i | Canada and Petrochemicals, 


Page 161 


Blend WARREN NATURAL GASOLINE with your 
present high quality Motor Fuel to give it the 


RETAINED VOLATILITY 


so necessary for superior performance after it reaches 
‘your customers’ fuel tanks. 





TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 





“STREAM BLEND” ASPHALTS 
FOR STREAMLINED HIGHWAYS 


TECHNICAL DATA 


The Sinctair Refining Company's Plant 
in Hartford, Ilinois is equipped with the 
Proportioneers TC-CRP, Type 500.45 Two 
Component Blender. It produces up to 500 
barrels per hour of various asphalt cut 
backs. The stream blender is arranged to 
blend an asphalt and diluent in a given 
predetermined ratio ranging from 90% 
asphalt and 10% diluent to 55°; asphalt 
and 45%, diluent. The diluents are naphtha 
for RC cutbacks and kerosene and distil- 
lates for MC and SC cutbacks. This system 
has a recirculation feature on each stream to 
allow a test run of the blender setting before 
actually blending products. It also has a 
Tally meter for presetting the required 
number of barrels needed in a batch and 
when the required batch is blended, the 


two streams return to recirculation 


THE PROBLEM: 


Asphalt cutback stream blending at Sinclair 
Refining Company, Hartford, Iilinois 


Close-up view of Model TC-CRP unit in control 
house shown above 


The stream blender uses positive dis 


placement meters for measuring the two 





base products and the blended product 


The meters give exceptionally high a 





curacy and very fine control over the entire 
range of asphalt cutbacks 

The system is equipped with remote 
stop and start positions at both tank truck 
and tank car loading racks. This feature 
makes it possible for one man to operate 


the blending plant and to do all the re 


quired loading “THE BEST COSTS LESS" 


Our experience in engineering, manufacture, and service of complete blending systems is 
Send us data on your problem for prompt analysis and recommendations 


portioneers, Inc., Division of B-I-F Industries, Inc 


B-l-F INDUSTRIES 


rego viseenc é, RHODE 1S taAN OD ¥¢ 
BUILDERS 1RON FOUNDRY *© PROPORTIONEERS, IN lpecoee: 
Cc 


Cc 
BUILDERS-PROVIDENCE, INC . OMEGA MACHINE Oo JCONTROLS 
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OTHER TECHNICAL FEATURES Included an u estiol . he ou can use current 


reports to learn much about your maimtenance opera 
What Happens in H, - H.S Corrosion 147 den: Phd te Gas Meni dies taint Calter eet ie 
ett ar «he hecheacethoae aeheg aie ackgaane” eatanigg hr m5 hea LIN ss. 

‘ Take a Look at 1956... re 104 


How to Avoid Power Failures 
Daniel @. Donohue result of a plan started fort eal to 





Petrochemicals in Canada. ., 161 | ectrical equy pe You can put 
A. W. Hutchison and R. G. Stevens many of these pointers ¢ ( ur plant, ‘TI 
Compare Engine Fuel Costs... .... 164 rapid increase in the amount of electrical gear in us 
Volney M. Holmes . Trhahe the ubyect mo nportant lurn te Page 108 
Thermodynamics for Process Evaluation... . 165 . 
Cashin Potties Cracki 169 Exchanger Preventive Maintenance Pays 
P. B. Crawford and W. &. Cunmngham Get an inside look at teamworl we how it ha 
Compressor Cylinders without Cooling?. 174 paid off in preventive maintenance——also firsthan« 
J. L. Gallagher and H. W. Evans wale ration on the up ) date rriet od by iv ul ed | 
Union Oil at Wilmington. Don’t 1 the tluable 
As Management Sees It tips, turn to Page IIT 
$560 Million Postwar Expansion Program..... 100 Planned Refinery Maintenance Here 


Accounting is an Effective Maintenance Tool. .229 the way engineering control, along with good 
Jackson D. Leonard 


organization and con pie te record ipphed t¢ the 
Improved Human Relations =i 235 , 


Ret aE oa tas ages cf izable maintenance job at the Kent Refinery of The 
Onecdiuantl int C di tion 241 British Petroleum Compan lake this opportunit 
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A Quick Look at This Issue 





experience in pump maintenance. Results show that 
preventive maintenance cuts costs to a half or less 
Learn how and why so you can save money on your 


pump maintenance. Turn to Page 121. 


How to Reduce Hydrogen Attack You get 
the story on Humble’s experience in finding ways 
to limit hydrogen attack, Here is the complete picture 
on what causes the trouble and what can be done 
about it. Bring yourself up-to-date with this result 


of six years operating experience. Turn to Page 124. 


How to Reduce Compressor Downtime 

Here’s a check list of the many points you can 
use to reduce downtime through preventive mainte- 
nance. It starts with design and follows through in- 
stallation and operation. Save time and money in 
your compressor operation with these tips 


Page 129, 


Turn to 


Here’s How Baharain Is Maintained... Many 
interesting insights into the problems of overseas 
refinery maintenance are given. The importance of 
good planning, training and human relations is em 
phasized. Take a look at the way they do it. Turn to 


Page 135. 


You Can Cut Your Blower Maintenance Costs 

Here are some good tips on getting better 

service and lower maintenance on your rotary blower 
installations. Improve your knowledge of this type 


equipment and what makes it tick. Turn to Page 136. 


Planning Pays in Turbine Maintenance 

Here are the ways Dow at Freeport, Texas, gets 
97.3. percent availability from turbine units. Good 
To get the 
most out of your machines take advantage of this 


experience. Turn to Page 140. 


planning and organization do the trick 


Preventive Maintenance for Power Relays 
and Circuit Breakers 
Sohio’s solution to costly outages caused by faulty 


. Here is the story of 
relay coordination, As more electrical equipment is 
installed your chances of trouble increase unless you 
take similar preventive steps. Turn to Page 144, 


What Happens in H, -H.S Corrosion For 

those concerned with reformers and other hydro 
gen processes, ‘here is some of the most important 
information of the year. This is the first comprehensive 
corrosion evaluation of steel, low Cr alloy and Cr-Ni- 
alloy in H.S - H, atmospheres at elevated temperature 
These data will help you solve some of your tough 
corrosion problems And you can save some money in 


lurn to Page 147. 


materials selection 


Take a Look at 1956 


products will parallel the general economy, a 


Demand for oil 


42 percent increase being expected in the U. S 
Outside this country the demand will gain even more 
See Page 152. 


Heat Exchanger Design Part 4—Mechanical 
Design The concluding article in this series 


on heat exchanger design covers all phases of me- 
chanical design. The author presents calculating pro- 
cedures for designing tubes, shell, tube sheets, floating 
head cover, channel] and: shell covers, and flanges 
Page 155. 


Petrochemicals in Canada . 
the Petrochemical industry in Canada is shown 
from its inception in 1943 up to the present time. For 
the story of the development of this industry in the 
three industrial centers of Canada turn to Page 161. 


. The progress ol 


Thermodynamics for Process Evaluation 

These simplifications to the principles of thermo 
will help you to evaluate processes easily and quickly 
No integration is required. The thermo terms are 
given practical meaning. The resulting evaluation will 
give direction to operation improvement efforts. Page 
165. 

Carbon Formation in Cat Cracking . A 

method is developed to estimate the effect of 
charging rate, process period and temperature on the 
quantity of carbon deposited on the catalyst. Also, a 
way is given to use fixed bed reactor data for estimat 
ing results with the same catalyst and charge in moving 
bed or turbulent fluidized reactors, Take advantage of 
these evaluation aids given on Page 169. 


Compressor Cylinders without Cooling? 

Two years experience in operating gasoline plants 
without the use of jacket water in compressor cylinders 
has convinced Sinclair there is no measurable loss in 
gas handling capacity and no increase in cylinder 
wear, On all new installations this company has dis- 
continued the use of cooling water on cylinders, saving 
installation cost of pumps, headers, and cylinder water 
piping. Also, water usage has been reduced, Page 174. 


$560 Million Postwar Expansion Program 

. This is what The British Petroleum Company 

has spent to meet the demand for oil products since 
World War II. For the colorful story of a company 
that emerged from the destruction of war to expand 


its refining activity into seven countries, turn to Page 


100. 


Accounting Is An Effective Tool The 

success or failure of maintenance accounting de 
pends on the attitude of the people involved. Here is 
a suggested program that will help improve the inter- 
departmental relations of any company. Turn to 
Page 229. 

Improved Human Relations Ability to 

get along with people is a vital factor in modern 
industry. For a graphic description of the importancs 
Monsanto places on human relations in maintenance, 
and for some ideas which may apply in your com 
pany, turn to Page 235. 


Operations-Maintenance Coordination 

Looking for ways to improve relations between 
your operation and maintenance departments? You 
may find the answer in the coordination program out 
lined by Brea Chemical on Page 241. 
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Januar \ 


Special Starts 56 


\\ E \ bE ARR ANGED an extra spec ial special Start 


for our readers this year Lhis takes the form of 15 


extraordinarily valuable articles dealing with maunte 
nance that you will find commencing on Page 102 
These 15 articles Occup) the bulk of our editorial 
pages this month and comprise our annual Maintenance 
Issuc No matter what your held relinin petro 
chemical al natural | olin operations you will be 
interested. We're saying that with some confidence be 
cause we all know that maintenance 1s the prime vari 
able cost in all petroleum industry plant operations 
And who 1 it mterested in 


Et Tu Boskohu-Gijutsu! 


Interest published by Perroteum Re 
FINER 1 f and uw we ever had any doubt 
ibout that fact M. Hanada letter of November 15 
would help to etu tra rit 

Mr. Hanada, connected wi Phe Nippon Corro 
ion Engineeriny Company cathode protection 
ngineers of ‘Tokyo, Japan, read W. B. Brook Sea 
water as an Industrial Coolant” (PeTROoLEUM REFINER 
October and November, 1954 whereupon he han 
kered to translate it. This done, he sought and received 
permission to publish it and here where we rt oul 
item heading in Boskohu-Gijutsu ol Corrosion 

inecring.” G is a monthly report of the commit 
tee for Preventing Corrosion of the Japane e Society 
lor the Promot on ot Science 

Wi hope the members of the Societ F Mi 
H nada sa he did find it cry nitere ing.” And 
helpful, too, we mi 


Other People’s Mail 


YOU WILL FIND of interest this month certain 
design discussions ay 4 The Mail Box Durn 
to Pave 85 and get i iluable back-and-forth 
tall Your letters alwa vet oul quick attention and 
vhen appropriat ind ou re i recable find them 


el L mn thi revulat aepartment 


For the Asking 


THERE ARE A COUPLE of useful item that 


PETROLEUM ReFriner is offering free for the asking 


One is the new Author Handbool a compendium 
of hichly useful and pra tical information for the tech 
nical man who writes o1 hope to some da Several 
hundred have been distributed since the revised edition 
became available in November. Could you use one? 
Just write us 

Iwo is the Annual Index of PerroLeum Reringer 
editorial material during the year 1955. Heretofore this 
has been bound into the December issue, but this year 
t is available only as a separate Requests should be 


addressed to Librarian. Box 2608. Houston | Dexa 











While the Graver Double-Deck Floating Roof Tank is 
the costliest of our three “floaters,’”’ it often proves 
least expensive in the long run. 

Its unusual strength and structural stability make 
it appropriate wherever storage problems are en- 
countered. The double-deck roof, consisting of top 
and bottom deck plate, is divided into liquid-tight 
compartments. Thus it is practically unsinkable. With 
the Graver Double-Deck Floating Roof Tank main- 


GRAVER} “Double-Deck”— our costliest...and 
often least expensive... floating roof design 


tenance costs are held to a minimum. 

Other popular Graver designs include the Center- 
Weighted Floating Roof Tank which is unusually 
stable. We offer also a pan-type floating roof...an 
economical design suitable to southern climates 
where snow and ice present no hazard. 

Whatever your storage needs it will pay you to con- 
tact Graver. Consultation costs you nothing, and com- 
petent Conservation Engineers are ready to serve you. 


» ++ @ conservation design to fit every need 


GRAVER FLOATING ROOF TANKS, four of 
which were built for the TEXAS PIPE LINE 
COMPANY at Port Arthur, Texas. 





GRAVER TANK & MFG.(O.NC. 


East Chicago, Indiana 


CHICAGO « NEW YORK « PHILADELPHIA « EDGE MOOR, DEL. « CATASAU 
QUA, PA. « PITTSBURGH « CLEVELAND « DETROIT « TULSA « SAND SPRINGS 
OKLA. « HOUSTON « ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES 
FONTANA, CAL. « SAN FRANCISCO 


For more data on advertised products, use Readers’ Service Cards, last page 











@ Like getting your windshield cleaned when buying gasoline from 
a first-class service station operator .. . you naturally expect prompt 
and understanding service when ordering maintenance supplies for 


refinery or petrochemical plant operations ... and you feel “short These famous products 


changed” if you don’t get it. 


“Oilwell” representatives in refinery equipment sales, fully under are sold by “‘Oilwell’’ 


stand your material problems and know what is needed to keep you 
“on stream.” The practical experience which they have had in the 
application and use of refinery equipment qualifies them as “spe perm see Brass hn eat gy 
clalists” in this work—not mere “catalog” men tawissa rm 

Read this imposing list of services that assure you of full value Johns-Manville Vogt 
with every order from “Oilwell.” Lunkenheimer Walworth 

Manning, Maxwell Watson-Stillman 

Complete warehouse system terial and service problems and can & Moore Wilson-Snyder 
Well-stocked warehouses are conven give you the service you require National Tube Worcester 


iently located to serve the important nd others 
refining centers. Inquiries are given Quality products—“Oilwell” stocks a many 


prompt attention and deliveries are include the best known brand names 


made quickly to meet your emergency in equipment and materials, designed oO | L Ww E L L sU P Pp LY 
requirements and approved for refinery operations 
: : When it comes from “Oilwell you DIVISION 

Lower inventory investments 

0 et spe at s 

= y ou can cut your own warehouse know at will — “= I cific a ~— STATES See tye 
stocks to a minimum, reduce obsoles “ . xecutive Offices— ; 
cence and get a wider selection of ma - Stet of Sie ad tie e nt with Refinery Warehouses ot 
terials, sizes and brand names from almost the beginning Of the petroleum 

“Oilwell’s” complete inventories industry, “Oilwell” has worked with prec ~dh ae wee 
7 i the men engaged in drilling and pro Borger, Texas 
Experienced personnel duction. Our goal is to extend the same Casper, Wyoming 

“Oilwell” refinery specialists having prompt, dependable and complete Charleston, W. Virginie 

been trained in refining and petro service to those responsible for Refin 
chemical plants, understand your ma ing and Petrochemical operations 


Branches Serving Alli Oil Fields 
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Process Unit 





Transducer 








Electro-pneumatic Converter 


Speedomax “H 
Recorder-Controller 


Series 60 
Control Unit 





L&aN’S NEW C.A.T. ELECTRO-PNEUMATIC CONTROL 


giver you there adaulages 


e FAST ELECTRICAL RESPONSE in 
measurement, control, transm 


Y, Low COST, ADAPT- 
Borage the special safety of 
pneumatic operation. 


LX&N’s C. A. 'T. (Current-adjusting type) Control 
combines the advantages of pneumatic valve op 
eration with the flexibility and fast response of 
an electrical control system. The electrical signal 
produced by a change in the process variable 
passes from transducer, to Speedomax recorder, 
to L&N Control Unit. Here, the properly tuned 
combination of proportional, rate, and reset ac 
tions produces a control current which is fed to 
the Electro-pneumatic Converter. The Converter 
matches the control characteristics of the current 
output with an air pressure which operates the 
pneumatic valve 

The L&N Control Unit and all of its replace 
ment parts are “plug-in” type for fast, easy servic 
ing. The Unit's proportional band is adjustable 
from 0 to 500° of recorder range, rate time is 
continuously adjustable from 0 to 8 minutes, and 
reset action runs from 0 to 100 repeats per minute 


The force-balance type Electro-pneumatic Con 


For more data on advertised products, use Readers’ Service Cards 


ly 1 
SY INSTALLATION with on 

ao of leadwires from the control 
unit to the converter mounted a 
the process; then short air lines from 


converter to valve. 


verter is ideal for installation directly on the 
process unit. It can be mounted anywhere, in any 
position; is vibration-resistant and weather proof 
Its minute (5 milliamp) current and continuous 
air purge provide a wide safety margin for opera 
tion in hazardous areas. If power fails or the con 
trol unit is removed, the control valve is sealed 
in its last position. And the Converter is so sensi 
tive that its dead band is less than 0.1% 

C. A. T. Electro-pneumatic Control may well 
be the answer to your control needs. For details. 
write for Folder ND4(8). The address Leeds & 
Northrup Co., 4923 Stenton Ave.. Phila 44, Pa. 


lil 
IN 
LEEDS bow 8 NORTHRUP 


instrume mntrol © furnaces 


+ 


last page 





Here, a modern PLATINUM METALS re- 
fining plant is provided with special 
facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 
return of assayed content. 

Our plant is geared to assure depend- 
able service which will free your PLAT- 
INUM to manufacture fresh catalyst with- 
out unnecessary delay. Baker is also 
prepared to manufacture fresh catalyst 
in any required concentration of metal 
in the form and on the carrier you specify. 

If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. * *«& * * 


Literature on 


Platinum Metals 
Catalysts 


ptr 4 
is available and “— 
will be sent 
poset | at once, upon request. 
24 - 


‘COMPANY, INC. 


& 
[oe 7 Va AY AY 


TI13 ASTOR STREET + NEWARK, 


U B OF PLATINUM METAL 











Imsicdle story: 


Valves may look alike on the surface. Their 
performance is another story. And the in- 
side story of Powell Valves is that every 
Powell Valve has Performance Verified. 
X-ray and gamma ray inspection——ex- 
amining the very structure of the metal it 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control. 


Every part of every valve must pass 
rigid inspection. As a final step in manu- 


facture, every Powell Valve is subjected to 
an actual line test. Because of Powell’s 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 
industrial plants the world over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


The Wm. Powell Company, Cincinnati 22, Ohio... .110th YEAR 


FIG. 6061 —600-Pound 


Steel Swing Cr eck Valve 


FIG. 1503—150-Pound 
Steel Gate Valve. 


FIG. 6003 — Steel Gate 
Valve for 600 Pounds W.S.P 


L VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 


For more data on advertised products, use Readers’ Service Cards, last page | , 














_ We think we can find 
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the answer to your 
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14 Cr, 4 Me 

2 Cr, 4 Mo 

2% Cr, 1 Mo 

24 Cr, % Mo, % Si 
3 Cr, 1 Mo 

5 Cr, 4 Mo 

5 Cr, 4 Mo, 1% Si 
7 Cr, 4 Mo 











Maybe we sound confident. But why 


not? Our tubing specialists have 


been meeting and solving refinery 
tubing problems for over 60 years 

problems that deal with corrosion, 
oxidation, acids, high and low tem 
peratures, pressures, exposures, et 
These case histories have been kept 
on file, and can be tapped for infor 
mation at any time 


We've used this 60-year-experience 


file to develop the‘ list of 25 steel 
analyses shown here. Each analysis 
was specifically-designed to combat 
certain refinery conditions, and 


refinery tubing problems 


A A EAB AN 8 UB A te Rt 


each one has been tested time and 
again so that we know its exact 
capabilities and limitations. Other 
chemical compositions are also avail 
able in tubular products, and a wide 
variety of high temperature prob 
lems are now under study 

So you see why we feel confident 
to tackle any refinery tubing prob 
lem that comes along. Why not send 
us yours today? 

Write to National Tube Division 
United States Steel Corporation 
525 William Penn Place, Pittsburg! 


30, Pennsylvania 


National Tube Division, United States Steel Corporation, Pittsburgh, Pa, 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCIS( PACIFIC COAST DISTRIBUTOR 


ex 





MrAnyY, BLW YORE 


NATIONAL SEAMLESS 


Oe RR oe A ENTRY eT 


PIPE AND TUBES 


UNITED 


STATES 
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How to pick the 
1 tubing steel out of 24 
to give you longest 


tube life per dollar 
Ask the experts! 





F THE 24 different high-temperature tube steels 

the Timken Company offers to solve your heat, 
pressure, corrosion and oxidation problems, one anal- 
ysis is most exactly suited to your particular needs, to 
give you maximum tube life per dollar of cost. 

To find this analysis, ask the experts. 

These experts are the metallurgists of The Timken 
Roller Bearing Company. The benefit of their more 
than 20 years of steel research and experience—with 
emphasis on high-temperature steels—is yours for 
the asking. They'll help you select the analysis that 
will give you longest tube life for your money—the 
only true measure of actual tube steel cost. 


Whichever analysis you choose, you can be confi- 
dent of uniform quality. The Timken Company main- 
tains rigid quality contro! from melt shop through 
final inspection. 


Why not let the Timken Company’s metallurgists 
help pick the tubing steel that can solve your problem? 
Ask the experts! The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


This month's report is on: 


Sicromo suas 1 
‘ ‘cromo 7 25 ae 
2% Cr.-Mo 4-6% Cr.-Mo., oe 9M 2s. 12* 
. ; . 4-6% Cr -M 8-8 Stainles 
oe ttilable 00 niiens Mo,.Tj 18-8 Ch S 35.156 
Not “Vallable as ves tating On 4h exDerimens ng 5.6%* 
©55 tubin 4! basis om), 
A ly, 
To help control exact steel analysis, a steel sample is melted in this 
vacuum fusion apparatus. Then gases are pumped out, and the amount 
present in the steel is determined. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


12 For more data on advertised products, use Readers’ Service Cards, last page 





THE MOST 
POWERFUL 
GASOLINE 
LOSES 


iTS POWER 
WITHOUT 
THESE 
ADDITIVES 





" Tenamene 


EASTMAN GASOLINE ADDITIVES 


Protec ting the performance of gasoline are the gum 
inhibiting Tenamenes Protecting the performance 
f the Tenamenes are the care in manufacture 
the interested technical service o 


and 
f our petroleum 
pecialists who are ready to help solve your refinery 


inhibitor problems on the spot. 


For more information on Te nanmcire additive ' and 
the service that backs up their proper use, contact 
our local re presentative or write to Eastman ( hem 
ical Products, Inc., Kingsport, Tennessee—a subsidi 
ary of Eastman Kodak Company 


SALES OFFICES: Fastme. Chemical Products, Inc., Kingsport, Tennessee; New York 


266 
Madison Ave.; Framingham, Moss.--65 Concord St 


j Cincinnati—Carew Tower; Cleveland 
Terminal Tower Bidg.; Chicago 360 N Michigan Ave.; St. Lovis—Continental Bldg.; Houston 
412 Main St. West Coast: Wilson Meyer Co., San Francisco—333 Montgomery St; Los 
Angeles—4800 District Blvd.; Portland—520 S. W. Sixth Ave.; Salt Lake City-—73 5S. Main 


2 St 5 
Seattle—821 Second Ave. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream! 


Y Complete iine of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 


from strategically-located warehouses. 


Caretul analysis of your corrosion problems 


by experienced engineering staff. 


Quality-controlled tabrication 
to assure finest tube properties. 


information and sales service 
available from nearest Phelps Dodge district office.’ 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birminghor 
Fort Wayne ’ 
Orleans, New York 


Washington, D. C 
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How B&W Hollow Forgings 
Solve Engineering and Production Problems 


@ The Engineer can specify materials closer to the most desirable design requirements 
because of the large range of sizes and materials offered in B&W Hollow Forgings. 
@ The problem of maintaining production schedules is made easier due to good de- 
livery on both large and small quantities. 

@ B&W Hollow Forgings of the specified analysis produced from initial electric 
furnace melting under carefully controlled conditions are high-quality forgings that 
—in use—mean savings in time and cost. 

@ Because the outside surface of every B&W Hollow Forging is machined, the surface 
finish and appearance are superior and the uset’s fabrication cost is sharply reduced. 


Ue dk beer tobe 





B& oY 
for oew BAW Hollow Forging Balle | & WILCOX | B 
ee 6 Zompany, Process Equip- So ee _ Division 


$445 
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HOW HIGH ARE your MAINTENANCE COSTS? 


This graph of the actual 
maintenance manpower load of an operating 
facility demonstrates how Catalytic’s 
Maintenance Contract Servi 
production 


e can lower 
costs in modern process plants 

Catalytic’s flexible supporting work for« 
to peak-and-valley manpo 


e responds 
e 


This service provides 


Stabilization of plant employment 

Additional skilled labor when needed 

Release of management from costly supervision 

of non-profit phases of the operation 

Easier control of maintenance costs 

Measurable savings in dollars 
Whether you want to assure minimum 
maintenance manpower costs in an operating 
plant ...or to establish flexible, economical 
maintenance in a new plant you will find 
helpful facts, backed by years of experience, in our 
new booklet, “‘Production at Lowest Net 
Operating Cost.’’ May we send you a copy ? 
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CATALYTIC 


CONSTRUCTION COMPANY 
1528 Walnut Street, Philadelphia 2, Pennsylvania 


In Canada: 
Catalytic Construction of Canada, Ltd.; Sarnia, Ontario 


CATALYTIC ON-TIME... ON-BUDGET SERVICES for the atomic energy, chemical, petrochemical and oll refining 
industries - Project Analysis - Process Design - Economic Studies - Engineering - Procurement - Construction - Plant Operation 
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MEASUREMENT ! 
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Easy Low-Cost Installation on any ¢’osed or open tank. Only two small pressure taps 
required. Nothing inside tank! 

Fully-Adjustable Ranges . . . 0-20” to 0-80” and 0-50” to 0-250” H:O. 
Complete adjustment for elimination of outside leg effect gives forward-reading signal 
to any standard receiver! 

Highest Sustained Accuracy .. . Instant, precise response to level changes even under 
extreme operating conditions. 


Rugged and Corrosion-Resistant . . . Level-sensing element is Type 316 stainless steel, 
silicone-filled “capsule” diaphragm applicable on static pressures up to 1500 lbs. 


There's nothing simpler for accurately meas- 
— liquid level than the Foxboro Type 
13LA d/p Cell* Liquid Level Transmitter! 
No floats, knife edges, stuffing boxes, or com- 
plicated hook-ups. A simple, direct piping 
job connects it to the tank ... operates in any 
position, even upside down. The Transmitter 

recisely measures difference in head caused 
Se level change . . . sends 3-15 psi air signal 
over single air line to indicator, recorder, or 
controller. It's easily traced when required, 


FACTORIES §*n THE UNITED 


STATES, 


up to 250°F., to maintain fluidity of liquid. 

The 13LA d/p Cell Transmitter is low in 
initial cost, requires practically no mainte- 
nance. In addition, it is easily converted in 
field for the measurement of fluid flow. It's 
the ideal instrument for heavy industrial ap- 
plications . . . indoors or out. For complete 
details, ask your nearest Foxboro Sales 
Engineer, or write for new Bulletin 13-22 to 
The Foxboro Company, 741 Neponset Ave., 
Foxboro, Mass., U.S.A. 


*Reg. U.S. Pat. Off 


CANADA, AND ENGLAND 


I OXBORO LIQUID LEVEL TRANSMITTER 


REG. U.S. PAT. OFF. 
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Model iV Fiuid Catalytic Cracking Units... 
by Foster Wheeler 


HE Model IV Fluid Catalytic Cracking Process, developed 

by The Esso Research and Engineering Company, is in 
operation throughout the worldwide petroleum industry. Fos- 
ter Wheeler has designed and constructed Model IV plants 
in Canada, India, France, Australia, The Philippines and 
Indonesia. 

This FW know-how in fluid catalytic cracking process design 
and construction can help you get higher octane fuels on 
stream faster, at lowest possible cost. We will be glad to quote 
on your requirements. Foster Wheeler Corporation, 165 


Broadway, New York 6,N.Y. 


FOSTER WHEELER 


NEW YORK «© LONDON + PARIS ¢ ST... CATHARINES, NT 
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“How Leolite ate at 
Public Service Company of Colorado 


January, 1956 


lwous 


DENVER’S UNUSUAL CLIMATE causes 
unusual water conditioning problems at 
Public Service Company of Colorado’s 
Zuni Station. Steam from this station is 
used to heat downtown Denver buildings. 
Denver's balmy midday climate — except 
in the two cold months of the year—is the 
cause of troublesome load fluctuations. 


The lime-soda-phosphate system in- 
stalled in this plant by Allis-Chalmers in 
1949 was one of the most modern in the 
country at the time. It is ideal for ex 
tremely high loads in the morning and 
evening, but requires careful adjustment 
to handle the low loads around noon 


Public Service of Colorado has decided 
to modernize to take advantage of devel- 
opments in “hot lime—hot zeolite’ systems 
since the original installation. The zeolite 


Water Irregularities Caused 
by Fluctuating Loads 


part of the system acts as its own correc 
tive when loads drop, “ironing out” hard 
ness irregularities in the lime effluent and 
eliminating need for manual adjustments. 
The new system will provide more con- 
sistent operation and lower hardness. The 
only chemicals needed are lime and salt, 
holding operating costs to a minimum 


The changeover, being handled com- 
pletely by Allis-Chalmers, consists of 
adding zeolite softeners to the original 
equipment furnished by A-C. 


Next time you have a water problem — 
or want to consider modernization — take 
advantage of Allis-Chalmers water condi 
tioning experience. For information, call 
the A-C office nearest you or write Allis 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


LLIS-CHALME 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 
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IMPORTANT insyuRANCE 


A TRULY efficient safety relief valve for pres- 
sure storage tanks must remain tightly closed at all pressures 
within the working range, yet must open without fail whenever 
internal tank pressure tends to exceed the working limit. The 
Shand & Jurs Pilot Operated Safety Valves meet these specifica- 
tions to a “T.” They provide the important insurance against prop- 
erty damage and personnel hazards caused by failures due to 


excessive internal tank pressures. 


The S&J Pilot Operated Safety Valve, Fig. ST-5000, incorporates 
a special seal on the main valve pallet preventing any leakage 
prior to full opening. It operates 
exactly at the set pressure with 
a minimum of blowdown, re- 
quiring no accumulation of 
pressure above this setting for 
full opening. A special “peeling 
action” on valve seating sur- 
faces minimizes interference by 


freezing or sticky foreign sub- 





stances. Should the diaphragms 





be damaged or ruptured, the 











valve will continue to operate 
at a lower pressure. Available 
in 4° and 6° sizes for pressure 


ranges of 1 to 10 pounds. 





Vowel and . REPRESENTATIVES: 


SEATTLE: Nebar Supply Company, 3000 Western Avenve 
B E RK 3 t E Y 10 @ Cc A L | £ fe) RNIA MONTREAL: Lytle Engineering Specialties, Ltd, 360 Notre Dome St, W 
TORONTO: Lytle Engineering Specialties, Lid., 85 Richmond St., W 
NEW YORK CHICAGO VANCOUVER: P. D. Mclaren & Son, Ltd., 3277 Main Street 
342 Madison Ave 10409 S$. Western Ave. CARACAS: Sinclair Spence, C.A., Edificio Galipan ame 
: les: v i don, 
HOUSTON TULSA LOS ANGELES ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St., London 


Whessoe, Ltd. Works: Darlington, County Durham 
M&M Bidg Thompson Bldg 6399 Wilshire Bivd. 
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New 3000-hp, 1800-rpm, 
2300-volt Allis-Chaimers 
inert-gas-filled motor. 


with Economy! 


These motors have been found ideal for driving high 
speed compressors in refineries. An inert-gas atmosphere 
is maintained inside the enclosure of the motor. The non-explo- 
sive gas is held under positive pressure and keeps out volatile 
surrounding gases that could cause an explosion 


Air-to-water surface heat exchangers remove heat of motor 


losses. Special oil seals on shaft extension prevent gas leakage 
outward along the shaft. 

These motors are available in a wide range of ratings in larger 
sizes. Ask the A-C office in your district, or write to Alli 


Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 
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and with Davison’s LOW DENSITY catalyst you get 
commercially proven higher stability. You get a higher degree 
of thermal stability without affecting the resistance to 
attrition or other proven qualities of Davison catalysts. 
Commercial fluid cracking units, operating for over one year, 
demonstrate that this stability leads to: 


Higher surface area—Higher pore volume — 
Higher pore diameter—Higher catalytic 
activity—Improved regeneration 
This new LOW DENSITY catalyst is yet another Davison 
catalyst manufactured with controlled catalyst characteristics 
At Davison you can get the catalyst best suited for 
your unit. For information on Davison's new 
LOW DENSITY catalyst, as well as other Davison 


catalysts, see your Davison representative or write 


Progress Through Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co. 
Baltimore 3, Maryland 


Sales Offices: Chicago, Ill.; Houston, Tex.; New York, N. ¥.; Baltimore, Md 
In Caneda: Davison Chemical Company Ltd., Toronto 


PRODUCERS OF: CATALYSTS, INORGANIC ACiuS, SUPERPHOSPHATES 
TRIPLE SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS AND 
SILICOFLUOQRIDES. SOLE PRODUCERS OF DAVCO™ GRANULATED FERTILIZERS 
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rating selection available in Allis-Chalmers MOTORS 





ieuCCmilisault Lee Allis-Chalmers 


Offers Complete Line 
of Rib-Type Motors 
from 1 to 100 Hp 


Made to order for refinery use, Allis 
Chalmers explosion-proof, rib-type 
motors are available in ratings from 
1 to 100 hp. The many cost-saving 
features of deep-rib construction can 
be applied in a variety of uses... 
both indoors and out. 


Here’s why these motors can cut 
refinery costs: 


MORE cooling surface 


Rib-type design provides reserve coo] 
ing capacity in dirty locations. 


MORE iron 


Cast-iron frame and external part 
assure rigidity and resistance to 
corrosion, 


MORE copper 


A-C’s greater use of copper increas 
electrical life. 


MORE lubrication 


provisions 

Provision made for in-service relubri 
cation important where corrosive 
vapors contaminate grease. 

As a new machinery component 
or as replacement, specify Alli 
Chalmers. To find out more, con 
tact your nearby Allis-Chalmer 
distributor, district office, or write 
Allis-Chalmers, General Product 
Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS <> | 
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ALCOA Alumina 
is still 
one of industry's 
“best buys” 


Despite sharply rising costs, 
ALCOA’s prices remain 
uniformly low since 1915 


Here is a pricing record almost without 
parallel in the heavy chemical industry 
and you have helped to make it 
possible. Constantly increasing tonnages 
your orders—plus improved efficiency 
and equipment, have enabled ALCOA 
to maintain the price of chemical alu- 
minas at a low and uniform level for 
more than 20 years. 

But many modern industries have 
discovered that ALtcoa Aluminas are 
very special “best buys,” regardless of 
price. They’ve found that wherever these 
versatile aluminum oxides are used, 
product quality is enhanced, perform 
ance is stepped up, processing is more 
easily controlled. 

For example, ALCOA Aluminas make 
spark-plug porcelains more durable. . . 
abrasive wheels cut faster... refractories 
last longer, withstand higher tempera- 
tures. And ALcoa Activated Aluminas 
do remarkable things as catalysts and 
catalyst supports... dry gases and solids 
more efficiently than any other com 
mercial desiccants ... do an outstanding 
job in maintaining oils. Plastics, rubber, 
glass, textiles, china, enamel, cosmetics 

a seemingly endless list of products 
are better when they contain ALCOA 
Aluminas, 

As in the past, ALCOA will maintain 
its prices at the lowest possible level 
So, if Atcoa Alumina is not already 
one of your best buys, contact us right 
away. We would like to prove just how 
vood a buy can be. Write to ALUMINUM 
COMPANY OF AMERICA, CHEMICALS Dtvi- 
SION, 717-A Alcoa Building, Pittsburgh 
19, Pennsylvania 


ALCOA JQ. _ 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 


370 


360 


vt) 


PERCENTAGE INCREASE 
1935-1955 


~~~ WHOLESALE COMMODITY PRICES* 
Metals and Metal Products 


+= AVERAGE WEEKLY GROSS EARNINGS* 
Manufacturing industries, Derable Goods 


o——— ALCOA ALUMINA CARLOAD PRICES 
in Bags FOB Alcoa Plant 


A—Calcined Alumina 
C—Hydrated Alumina 
T—Tabular Alumina 


¢ 











*Source: U. S. Department of Commerce 


39 40 41 42 43 44 #45 «46 


For more data on advertised products, use Readers’ Service Cards, last page 








top (“aon 


cracking efficiency! 


cat 


iple 


high alumina catalyst 


balanced with Hi PV* 


Both high pore volume and high alumina content 
that’s what AEROCAT TripLe A High Alumina 
Catalyst offers refiners. This combination boosts 
cracking efficiency throug} 

higher initial activity 

higher thermal and steam stability 

lower stack losses 

excellent selectivity 


In AEROCAT TriPLE A High Alumina Catalyst, Cyanamid 
has carefully balanced high pore volume with pore 





liameter and specific surface. The result is higher 
activity maintenance than is possible with low 
pore diameter high alumina catalysts 
AEROCAT TRIPLE A 1s the product of a 7-year resear h 
program at Cyanamid. Commercial expertence in 24 ? 
units has yielded precise determinations of its cracking AMERICAN Cyanamid LOMPANY 
efficiency and product distribution in equilibrium 
It's a proved and tested catalyst! REFINERY CHEMICALS DEPARTMENT 
Your Cyanamid representative will be glad to tell 30 Rockefeller Plaza * New York 20, N.Y 
you what AgrocaT TripLe A High Alumina Catalyst 








in Canada: North American Cyanamid Limited, Toronto and Montrea 


with HI PV can do for your operation. Call him today 


*Trade-marh 
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PREFRACTIONATOR NAPHTHA HEATER ——. 
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THIS SIMPLIFIED REPRESENTATION OF A TYPICAL 
REFINING PROCESS shows how a G-E high-speed 
turbine with its unique governing system can be used to 
get close process control. Here is how it works: 

Pressure flow or temperature signal ) is fed to 
process controller which sends controlled pnevu- 
matic pressure signal to air motor (4) Through mechan- 
ical linkage, the air motor positions the governor pilot 
valve bushing , releasing large hydraulic forces which 
position steam controi valves. By means of this hydraulic 


relay system, turbine speed is modified as demanded by 


compressor to meet process requirements, 






_— 
ney 





EASILY INCORPORATED INTO YOUR PRESENT SYSTEM... 


G-E position-restored turbine governing 


6-£ HIGH-SPEED TURBINES 
PROCESS 
APPLICATIONS © 
HIGH-SPEED TURBINES 
FOR ALL 


PROCESS APPLICATIONS 


PETROLEUM 
CHEMICAL 
PETROCHEMICAL 
STEEL 


HERE 1S THE SMALL TURBINE AND SUPERCHARGER DEPARTMENT MARKETING TEAM that can 
show you how to apply all the advantages of G E high-speed turbine governing to your process opera 
tions. R. E. Donnelly, Manager——-Marketing, discusses a possible petroleum application with H. J. Chase, 


Manager Engineering, at left. and C. B. Seelig Manager Sales, center 














TURBINES FOR HIGH-SPEED COMPRESSORS... 


STABILIZERS 


GAS TO 
STORAGE 


EXCHANGER 


THE GENERAL ELECTRIC POSITION-RESTORED GOVERNOR, shown cutaway above 
utilizes the best features of both mechanical and hydraulic control. Heart of the sys 
tem is a fly-ball positioned, rotating pilot valve, which releases a tremendous store 
of power to position the steam inlet valves 
feedback by a 


bushing only in direct response to movement of the steam-iniet valves, rather than in 


The released power is controlled through 


weight-biased mechanical-linkage that repositions the pilot-valve 


response to a force generated by the movement of the valves 


can give you close process control 


in process industries, if quality-control and peak production 


are to be maintained, turbines that drive high-speed com 
pressors and blowers must have close, accurate governing in 
response to load requirement and the slightest variations in 


steam conditions. 


To help you get more precise controi, all G-E high-speed 
turbines have a position-restored governor. It is an oil-relayed, 
device that automatically matches 


mechanical-type control 


turbine speed to process demands. 


This governor will operate accurately and effectively with any 
recycle controlling system because the mechanical-linkage can 
be adjusted to match the complete output-signal range of any 
process controller. The G-E governor can be incorporated with 


1 typical control system as shown in the schematic drawing 


FOR CLOSE PROCESS CONTROL the unique design of the G-E 
high-speed turbine governor offers these advantages 


Accurate signal relay results since speed changes are made 


through a weight-biased mechanical-linkage which repositions 
the pilot valve bushing only in direct response to movement of 
The system is not affected by oil-flow 


forces and is quick to respond to changes in process requirements 


the steam-inlet valve 


Direct, precise speed settings are therefore because 


turbine response to process requirements is not dependent on 


poss ible 


force balance between springs and signal pressure 


Completely integrated governing responds not only to 
demand but also 


process 
to steam pressure or temperature changes 
which must be factored in for close process control 
Position-restored governing keeps the system in near-perfect 
equilibrium, practically eliminating speed surges and turbine 
‘“‘hunting.”’ Be sure to see how this governing system may 
be used to advantage in your process operation 

For more detailed information, contact your nearest General 
Electric Apparatus Sales Office or General Electric 
Company, Schenectady 5, N. Y. In Canada, contact Canadian 


General Electric Company, Limited 


write 


Toronto 4-5 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





We invite your comparison of the new 
BS&B Type 73-26 Instrument Air - 
Regulator with any other make being 
offered today. When you've seen 

the differences and have compared 
performance data, we know you'll 

agree the 73-26 is the finest instru- 7 
ment air regulator in its price range. | | 


40 PS! 
Reduced Pressure 


Higher Air Volumes. C—O _ : 100 PSt with 
40 Micron Phenolic impregnated [~ apr: 300 PSI—Moximum 


Input Pressure 


10 CEM — Maximum 
apacit 





LACK, IVALLS & 


RYSON,INC. 


Controls Division, Dept. 4-Fi 
7500 East 12th Street, Kansas City 26, Missouri 





Weighs less 
%, ib. per 


WITHSTANDS 500 LBS. TEST PRESSURE 





it 
bf 
So 


Wy 


The new super-fliexible A//-Dacron 


U.S. FLEXLITE® FIRE HOSE! 


Its single jacket is all Dacron*—to give the lighter 
weight, pressure resistance, flexibility, rackabil- 
ity required by today’s petro-chemical fire de- 
partments. 

Although U.S. Fiexlite weighs 50% less than 
conventional hose, it will handle extreme pres- 
sures! Its Neoprene tube and Dacron jacket 
have the required resistance to chemicals, petro- 
leum, mildew, dampness, heat. Coils easily, dries 
fast. United States Rubber Company also makes 


the following hose for the petro-chemical field. 


Mechanical Goods Division 


(1) “Reliance®”™” Double Jacket Dacron rein- 
forced (weighs 50 Ibs. per 100 ft.) (withstand 
400 Ibs. test pressure ) 

(2) Reliance” Double Jacket Dacron rein- 
forced (weighs 54 Ibs. per 100 ft.) (withstands 
600 Ibs. test pressure ) 
(3) U.S. Match 


hose in the market 


Carbolized —most rugged 


Get in touch with any of our selected distributors 
or any of the 27 “U.S.” District Sales Offices 
or write us at Rockefeller Center, New York 
20, New York 
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FLUOR 


idging the gap between 
research and product sales 


Throughout the petroleum industry 


FLUOR BUILDS PROCESSES INTO PROFITS 


First comes research and process development installation includes individual sections for pre- 
fractionation, fixed-bed catalytic reforming, gas 
treating and fractionation. 

Another “first” in Fluor’s growing list of refin- 
ing accomplishments, the Gulf Platformer is typi- 
cal of the breadth of Fluor services. Added to 
responsibility for mechanical design, engineering, 


both vital to a growing industry. But then someone 
must translate the process into a full-scale produc 
tion facility. Here’s a recent example of Fluor’s 
outstanding success in linking these two activities. 

Using the process developed by Universal Oil 
Products Company, Fluor constructed for Gulf Oil 


Corporation the world’s largest Platformer, rated 
at 29,000 barrels/day. The unit converts a naphtha 
charge into high-octane motor fuel, and the over-all 


construction and process design is an intangible... 
dependability, the reason industry has found that 
you can be sure with Fluor 


The FLUOR CORPORATION, Ltd. 
2500 So. Atlantic Boulevard, Los Angeles 22, Calif. 


OFFICES IN PRINCIPAL CITIES IN THE UNITED STATES AND CANADA 
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. FISHER WIZARD - - -UNIVERSALLY ACCEPTED AS THE 


WORK HORSE ON PRESSURE CONTROL JOBS 


FISHER GOVERNOR COMPANY *+ Marshalltown, lowa 


WORLD ‘LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 





SEND FOR BOOKLET 
For a complete resume of the de 
velopment of the art of enclosing 
heat, be sure to get your copy of 
HEAT ENCLOSURE METHODS By 
DETRICK, which will be sent on 


request 





ere you can draw on the reservoir of more than 40 years of experi- 
ence in designing and engineering in this specialized field. Here you can 
put your trust in an organization that has had a life-long policy of making 
sure that the installation is o success. Here you will find heat enclosure 
designs engineered to make use of the latest developments of materials 
and methods. 


For example—take note of the adaptability of Detrick construction 
to this packaged heater. 


The drawing shows the composite wall, including thin refractory 
surface, backed up with ample insulation all securely supported 
to withstand the shock of transportation. 


Installation of the Thermolayer wall was made in the shop under 
economical working conditions. 


This illustration shows how the tile, insulation and a poured layer 
are held in position on supporting units; stud welded to the casing. 


4 When completed, the whole unit is loaded onto a flat car for 
transportation to operating location. 


Detrick is headquarters for information on heat enclosures. Day by 
day we are working on problems presented by every phase of industry. 
May we have an opportunity to work with you. 


M. H. DETRICK COMPANY 
111 W. Washington Street « Chicago 2, Illinois 


DETRICK 


HEAT ENCLOSURES 


44 For more data on advertised products, use Readers’ Service Cards, last page PeTROLEUM REFINER 





Shipped 2,000 miles and Stored 4 months... 


NALCO-STABILIZED 
FUEL OIL STAYS CLEAR 


This blended straight-run and cat-cracked fuel oil 
refined in Texas. Unstabilized, it degraded to N.P.A. Ce 
after tanker shipment to New York and subsequent 4 
storage. How the ame oil, Nalco stabilized, withsto 
trip and storage is dramatically shown in the inre 


color photo, above 


Here is real Nalco protection against color degra 

protection that has the bonus value of effective 
prevention. Nalco Fuel Oi] Treatment adds up to bette 
oil salability, regardle of fuel types, storage or handlir 
problems. Full data are available, now. Call or writ 
Technical Data Sheets on Nalco stabilizers 


NA TIONATI ALUMINATE CORPORATION 
6216 West 66th Place + Chicago 38, Iilinois - POrtsmouth 7.7240 
CANADA: Alchem Limited, Burlington, Ontaric 


NORTHWESTERN UNITED STATES. HAWAI! AND ALASKA 
The Flox Company, inc., Minneapolis 3, Minnesote 


ITALY: Nalco Italiano, $.p.A. SPAIN: Nalco Esponola, $A 
WEST GERMANY. Deutsche Nalco Chemie GmbH 


® 


PRODUCTS...s: 





DE LAVAL supplies 48,400 cfm for new 


CENTRIFUGAL British American cat cracker 
BLOWER 








This De Laval centrifugal blower does a dependabli job in the new Model B 


Orthoflow cat cracker of the British American Oil Co., Ltd. at Clarkson. Ontario. 


The unit delivers 48,400 cubic feet of ain per minute for the regeneration 
of spent catalyst. Inlet pressure is 14.2 psia, and discharge pressure 35.4 psia. 
The De Laval blower operating at 3,700 rpm is driven through a speed 


increasing gear by a 4,500 hp electric motor. 


De Laval blowers are designed and built for heavy duty continuous operation. 
Rugged, horizontally split casings, individually designed impellers, perfectly 
balanced rotors and externally mounted, cylindrically seated bearings 

are design features that assure optimum performance and long service. 

Send for new 
Bulletin 0504 





Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


8i1 Nottingham Way, Trenton 2, New Jerseys 





Veron your pumpe Waste lire. 


Stuffingboxes can become profit-gobbling 
WASTE LINES if you are using 
old-fashioned packing or inadequate 
sealing methods... 


Q !| cl | Mechanical 
Seals 





remove the waste and the 

worry...eliminate un- 

necessary leakage... prevent contamination of 
pumped liquid... protect against volatile liquid 
hazards... handle high temperatures... do away 
with repacking expense and repacking downtime 
losses. Byron Jackson makes a reliable Mechanical 
Seal for almost every centrifugal pump require- 


eRORE. Byron Jackson 


DIVISION OF BORG-WARNER CORPORATION 


P.O. Box 2017, Terminal Annex, Los Angeles 54, Calif 
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vj. 


No. 838R and 848R 


have reverse motor 





HEAT 
EXCHANGER 


Pal 


Combining Service 


In these typical applications of Masoneilan 3-way valves, No. 838 and 
838R (above) are installed downstream of a heat exchanger for combining 
service; and No. 848 and 848R (shown on next page) are installed up 
stream for diverting service. In combining, the heating medium is brought 
in through ports U and L and out through common port C. In diverting, 
the fluid is brought in through port C and out through ports U and L 
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Select Masoneilan 3-Way Control Valves to get... 


Stability and Flexibility In 
Combining or Diverting Service 


Choice of seating arrangement permits installation to obtain the inherent sta 


bility (and maximum allowable pressure drop) of flow tending to open both ports 


No. 838 and 838R use a single seated body and a plug with seats back to back inside 
the seat rings. No. 848 and 848R use a modified double seated body and a plug with 
seats face to face outside the seat rings. Plugs are top and skirt guided for more accurate 


alignment and long service life. 


Choice of motors permits obtaining maximum operating force, with same available 
thrust at both ends of the stroke or with a high thrust in one direction if desirable 
3-15 or 6-30 psi spring ranges and availability of oversize diaphragrn cases allow a wide 
selection of motors, either direct or reverse. Enables you to choose, also, the action pro- 


viding greatest safety factor in the event of air failure. 


A more detailed discussion of these valves is available. Write our office nearest you, or 


MASON -NEILAN 


cc CO eee 
MASONEILAN 
REGULATOR CO. VT 


1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities; New York + Syracuse «+ Chicago + St. Louis « Tulsa + Philadelphia 
Houston + Pittsburgh « Atlanta «+ Cleveland + Cincinnati + Detroit « San Francisco + Hoime + Louisville « Salt Lake City 
El Paso + Albuquerque « Odessa « Charlotte + Los Angeles + Corpus Christi « Denver « Appleton + Birmingham 


New Orleans « Dallas « Seattle « Mason-Neilan Kegulator Co., Ltd., Montreal and Toronto 


Diverting Service 


Since maximum unbalance occurs across the bypass port, motor action is 
normally selected so that an increase in diaphragm pressure will tend to 
close the bypass port. The flow direction shown in all these diagrams tends 
to open both ports and maximum motor operating force is available to 
overcome off-balance. The valves are arranged so that the heating medium 
to the exchanger will be shut off in the event of air failure 


105 ) 
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80 OQ pressure vessels 


ao 


oa] 


MULTI-LAYER AMMONIA CONVERTER 


Built for operating pressures of 12,500 psi. 
. test pressures of 18,750 psi. 


Wall thickness 9'%, in... . 1.0. 25%, in. 
Overall length is 44 ft. Weight 238,000 Ibs. 


SAFETY Nearly 8000 MULTI-LAYER vessels in 
operation — and not a single failure — certainly con 
vincing proof of the safety inherent in this unique 
A. O. Smith design. To further prove operating safety, 
we have actually tested many full-scale, high-pressure 
MULTI-LAYER vessels to destruction. In every case, 
vessels rupture without shattering or fragmentation 
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,e- 8000 reasons why you can depend on 


exclusive NM a2 LTi wat L AY E KF 


CONSTRUCTION 


FOR SAFETY 





See how A. O. Smith’s exclusive MULTI-LAYER 


construction can provide safety, economy and 


== =. 


Sx 


flexibility in your own operations. Write our near- 
est office. We’d be happy to provide more detailed 
information about MULTI-LAYER construction 


for high-pressure vessels 











ECONOMY — Savings start with fabrication. Instead Through research ; coe better way 
of using thick plate in a single wall, MULTI-LAYER 
vessels are built up from concentric layers of relatively 
thin steel plate . . . progressively wrapped, tightened 
and welded together around an inner, pressure-tight 
cylinder. No need for costly stress-relieving in field 
assemblies. And for corrosive operations, only the in 


ner shell requires special alloys Ct © @Q? &s. 2 eae Se 
PROCESS EQUIPMENT DIVISION 


Milwaukee 1, Wisconsin 


4 FLEXIBILITY —With MULTI-LAYER, there's no 
limitation of size or weight for your vessel design 
You can design for higher pressures, too. Walls can 
be made stronger simply by increasing the strength 
of the steel used or by adding more layers. Since shell 
sections can be welded together in the field, vessel 
length is not limited 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 





menesseeeeeeee ci 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 iinches and 
larger, by-passes can be furnished. 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Cast Steel Gate Valves, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Sectional view of Series 300 











OISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Carrier 
Centrifugal 


Compressor 














January, 1956 


PETROLEUM 


REFINER 


on the job at 


The Pure Oil 
Company 


This Carrier Centrijugal ¢ ompressor 
plays an essential role in the manufa¢ 
ture of high-test motor fuels from 
heavy oils at the Lemont, Illinois, re 
finery of The Pure Oil ¢ ompany lt 
supplies compressed air toa fluid cata 
lytic cracker to convey and regenerat 


the chemical catalyst 


’ 
( Aatriecl makes af omplete line ol cet 
trifugal and axial flow compressors 
for gas compression and refrigeration 

up to 10,000 hp in a single unit 
Hundreds of these dependable, eth 
ient Carrier machines are on the job 
at dozens of refineries across the 
country The Atlantic Refining Com 
pany, Cities Service Oil Company 
Sinclair Oil Corporation, The Texas 


Company. May we assist you 


If you'd like a“ copy of our booklet 
“Centrifugal Compressors for Industry” 


please call your nearest Carrier ofhes 


Or write direct to Carrier ¢ orporation 


Syracuse New York 





centrifugal compressors 


refrigerating equipment 
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Pumping Corrosion Inhibitors... 


.. with metering accuracy of 0.2% 


thanks to PHILATROL 


AUTOMATIC CAPACITY CONTROL 


* illustrated, pneumatically motivated with built-in square root 
extractor requiring 3 to 15 Ib. signal. Also available electrically 
motivated—50 or 100 ohm slide wire. Hydraulically motivated 
— 50 to 100 p.s.i. hydraulic fluid. 


ad HILADELPHIA al UMPS 


PHILADELPHIA PUMP & MACHINERY CO. / 1513 Race St., Phila., Pa. / Subsidiary of American Meter Co. 
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LPG Sour? 


~~ ? 
elo mime Ae A DRIOCEL S 


DRIOCEL S$ IS NEW. It is a low-cost, activated bauxite catalyst toward heavy ends of the liquefied gases 


desiccant specifically developed to overcome sour- 
SE F LONG SERVICE LIFE— Initial installations put on 


ing of LPG products during the final drying step. 
stream over two years ago are still operating 


DRIOCEL S PERFORMS A THREE-WAY TASK. THE SPECIFIC PROPERTIES of this new drying agent 
1. It does a thorough job of drying the liquefied also suggest its use in the drying of chlorinated 


products. and fluorinated hydrocarbons 


2. It does not exhibit a souring reaction with sulfur Under the well-known brand name of Driocel 


compounds which originate in sour gases and crudes M & C offers a complete line of reliable desiccants 


escape the caustic wash—are entrained in the for drying air, hydrogen, CO», hydrocarbon liquids 


pre-dryer stream (which may deceptively test and gases—further proof of our ability to solve 


sweet’’)—and then are decomposed in the dryer many a tough processing problem with versatile 


by ordinary desiccants to yield sour products. sorptive minerals. ‘The coupon will put us to 


3. UDriocel S does not act as an acid polymerization work for you. 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
14 Essex Turnpike, Menlo Park, N. J 


f ~- 
ATTAPULGUS | POROCEL PRODUCTS fr om Please send me without obligatior 
Bulletin: “Bauxite As A Drying Agent” 


Generous sample of Driocel § 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


14 ESSEX TURNPIKE MENLO PARK, WJ 


AtlWayYs 
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HOW 
TO KEEP 
PRODUCTION 





A few generations ago, John Ruskin had a few penetrating remarks to register on business== 


and what he said makes a lot of sense today. 


“The common law of business practice,” he commented, “prohibits paying a little and getting a 
lot. If you deal with the lowest bidder, it's well to add something for the risk you run. And if you 


do that, you will have enough left over for something better.” 


Let's translate this in terms of furnace construction for refineries. If you buy a heat enclosure for 
a job where high and continuous production is a must, then it’s imperative that you invest in one 
that will stand the gaff. To make sure, you've got to build a unit which is properly engineered 
for the job it must do. You pay more, of course. But it's poor economy—and often embarrassing 


—to plow money back into repairs right at the peak of production. 


That's all we have to say. You get sound engineering and a job designed to stay on stream when, 
you come to Bigelow-Liptak. We've been designing refinery furnaces for years—erecting them, 
too. Both suspended and castable construction—the one that's best for the job—are used, 


Better investigate—right now! 


in 


4 


or F”, 


2 . p y e 
Wu al 


FIRST COST OF AN PLUS REPAIRS AND FIRST COST OF A 
INFERIOR JOB LOST PRODUCTION BIGELOW-LIPTAK JOB 


BIGELOW-LIPTAK (o,poration 


AND BIGELOW LIPTAK EXPORT CORPORATION 


2550 WEST GRAND BOULEVARD, DETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: BIGELOW-LIPTAK OF CANADA, LTD., Zoranle, Ontario 


ATLANTA © BOSTON « BUFFALO « CHICAGO « CLEVELAND * DENVER * HOUSTON © KANSAS CITY, MO.* LOS ANGELES * MINNEAPOLIS * NEW YORK 
PHILADELPHIA « PITTSBURGH © PORTLAND, ORE. * ST LOUIS * ST PAUL * SALT LAKE CITY * SAN FRANCISCO « SEATTLE « TULSA * VANCOUVER, B. ¢ 
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The valve that “plays ball” with LP men 


The valves are important wherever 
there are oil lines. 


Here at Hiwan Oil Company, 
Houston, Texas, there are Rockwood 
Ball Valves at a dozen points in the 
lines. Here there’s perfect safety, be- 
cause the Rockwood seal is leakproof 

speed of transfer, because of 
Rockwood’s full round flow .. . quick 
operation because a quarter turn does 
the trick. 


Yes, here are the four exclusive 
features that explain and guarantee 


ROCKWOOD 


FULL, R 


January, 1956-—PetTROLI 


the performance of Rockwood Ball 

Valves 

Full Round Flow no change in 
shape or volume of fluid stream 
no turbulence no minimum loss. 

Quick Opening and Closing — only 
a quarter turn needed. 

Longer Wear-Resistance — Chrome- 
plated bronze ball withstands 
abrasion, pitting and scratching. 

Leakproof Seal pressure of fluid 
automatically positions ball against 
seat to form tight seal. 


BALL VALVES 


FLOW 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete information. Valves come 
in all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, Inc. Dis 
tributors in principal industrial areas, 


ROCKWOOD SPRINKLER COMPANY 
788 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valve 


" 
ivame 
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RECOVER WASTE ENERGY 


here’s how the new Clark Axial Flow Turbine 
puts waste hot gases to work 


By expanding high temperature gases through the new 
Clark Axial Flow Turbines, up to 6500 hp can be 
Their speeds permit direct 
connection, without gearing, to centrifugal compressors. 

Built in two models, covering a 1500-6500 hp range, 
with inlet capacities of 3500-10,000 cfm, these highly 
efficient, specially designed, ultra simple Clark units 
can operate on gases with temperatures in excess of 
1000 deg. F. They are ideally suited to use as recovery 
turbines in nitric acid plants, refrigeration cycles and, 
in fact, any place or process where there is a substantial 
volume of clean gases at moderate pressure and high 


recovered. conservative 








Rotor dynamically balanced for vibration-free 
operation 

Simple, accessible design for easy maintenance 
Generous diameter, stiff shaft, rotor design 
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temperature. Already, there are several 


with more being built. 


in operation 


No longer need you confine your thinking to process 
temperatures under 1000 deg. F., because of a lack of 
suitable high temperature equipment. No longer need 
you throw away valuable heat energy. The new Clark 
Axial Flow Turbine may well solve your problems 
Consult the nearest Clark office. 


CLARK BROS. CO. ° OLEAN, N. Y. 


Offices in Principal Cities throughout the World 


TURBINES 


ENGINES 
COMPRESSORS 


* Unique Clark thermo-elastic support 

* Free radial and axial expansion without misalign- 
ment and distortion. 

* Packaged. Mounted on a fabricated base and 
shipped as a complete drive assembly. Up or down 
connections. 


PETROLEUM REFINER 





~ why let valuable hot gases go up the stack? 
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* Multi stages for minimum leaving losses * Bearings completely isolated from case 
* Twisted blades for maximum blade efficiency * Stator blade carrier ring free to expond on guide 
* Feather tip blades for close clearance — minimum pins in tongue and groove joint. 

inter stage losses. 
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Years of service. Long, troubie-free life 1s assured by KAM Corrugated Asbestos Sheets. They are used on the roof and 
te { this t jing at the Osgood Company, Mari Ohio. Applicat Contractor: Elwin G. Smith C Toledo, Ohi 


CUT MAINTENANCE COSTS 


with |K&M| Corrugated Asbestos Roofing and Siding 














When K&M Corrugated Asbestos Sheets go up, Big savings. These corrugated sheets make possible 


upkeep expenses stay down. They never need pro low application costs-—they need only a minimum 
tective painting require little or no maintenance of cutting or fitting. And they offer the extra money- 
saving feature of needing little or no upkeep 


Really rugged. hese sheets are strong, dense, and 


tough. Made of asbestos fiber and portland cement, send for details. At your request, we'll gladly send 


complete data on K&M Corrugated Asbestos-Cement 
resistant to extremes in weather. Sheets. Write today 


they won't burn, rot, or corrode. And they’re highly 


KEASBEY & MATTISON 


COMPANY ¢ AMBLER ¢ PENNSYLVANIA 
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Corrosioneering News 


Quick facts about the services and equipment Pfaudler offers to help you reduce corrosion and processing cost 





Published by The Pfaudler Co., Rochester, N.Y. 





What Proéress 
Against Corrosion 


in 1955? 


A top-level report by DONALD A. GAUDION 
Vice-President, The Pfaudler Co. 


How big a problem is corrosion? While our research crew probed 
Some sources tell me it costs in- the future, we also added greatly 
dustry about six billion dollars a to our knowledge of corrosioneering 
year. In petroleum alone, every by examining reports from users of 
barrel of crude oil proces ed eats up Pfaudlet equipment ove! the past 
9¢ worth of equipment year. For example, we learned that 
And with today’s trends toward in 28 installations, our “packaged 
higher pressures, higher tempera- system for plating acid recoy 
tures, continuous processes, you can usually paid for it 
expect corrosion to step up its at- month 
tack on you! equipment More engineering services 
At Pfaudler, we traffic in cor- To further help you with cor 
rosion-resistant equipment Our rosion problem ve revamped our 
specialty is a material called “glassed technical staff, adding a new Appli 
teel”— acid -alkali-resistant glass cations Engineering Group. You 
permane ntly fused to steel, to give can add their « xperience to our 
you the corrosion resistance of glass whenever you are faced with 
plus the structural strength of steel projects. They can “take 
At the same time we have devel- you want them to 
oped a broad knowledge of cor- Corrosion Seminars 
rosion-resistant alloys, like Hastel- To increase general knowledge of 
loy inconel, monel the stainle: new development W ¢ onducted 
steels; aluminum; copper; titanium four Corrosion Seminars during the 
and synthetic such as Teflon and year. Also, technical tall and arti- 
Kel-F cle were delivered b Pfaudlet 
Guarantee against corrosion people. In research, we have con- 
Several innovations appeared, to tinued our scholarships at Ohio 
help you lick corrosion. A hitherto State, Rochester, and Penn Stat 
unheard of guarantee was given Universities, Rochester Institute of 
No corrosive destruction for 12 Technology and Rensselaer Pol 
months on Pfaudler glassed steel technic Institut 
equipment! To you, who must pay tne b 
We also introduced a new glassed osion, we believe these progre 


] A compreher ve report 
steel dryer-blender Bigger re sive steps are significant and wo! 


M on the new equipme nf 
iVi¢ A 


actors in money-saving standard ol your investigation antirne 


' lentione Gaudi 
designs New nonmetallic seal are searching dail; r new ap mentioned by Mr /audion 


for agitators on reaction kettles proaches and will report freq is available, and 
New glass Turbogrid column tray to you on the pages of thi will be sent to you 


and other new or improved units cation on request 


' ) 
January, 1956-—VPETROLEU? FINI For more data on advertised products 

















UM REFINER 


PETROL! 


o 
o 
° 
a 
- 
s 
2 
. 
3 
5 
UV 
- 
4 
> 
> 
gy 
“ 
¥ 
2 
4 
5] 
] 
= 
« 
- 
a 
3 
. 
= 
a 
> 
| 
3 
M4 
a 
z 
4 
2 
— 
= 
= 
> 
2 
c 
< 
6 
° 
= 
° 
s 
ll 
M 
3 
E 
- 
3 
= 





oi amma 





Ane an exhaustive study, Cities Service Oil Company 
(Del.) has chosen the UOP Rexforming process as the 
best method for upgrading low octane naphthas to meet the 


rapidly increasing demand for higher octane gasolines 


A 6,000 barrel per stream day Rexformer will be instailed 
at Cities Service Ponca City, Okla., refinery ag an 
important part of an extensive new construction and 


expansion program. 


By installing the Rexforming process, the latest development 
in the catalytic reforming field, Cities Service will be 
assured of obtaining the best yields of the highest octane 
blending material for the company’s motor fuels 
Rexforming, developed by Universal, is capable of producing 
gasolines having octane ratings considerably in 


excess of 100 clear. 








UNIVERSAL 
OIL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, ILL, U.S.A 
Forty Years Of Leadership 
In Petroleum Refining Te 
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DAKITE itaintenanc 
CLEANING 


helps maintenance crews save time, cut costs, 


keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materials plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods... developed through more than 45 years of experience ... are designed to provide 
you with the best in all round cleaning efficiency. What is more—all Oakite materials are backed 
by a binding guarantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upon to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 














TOWER CLEANING. Oakite lists a wide variety of compounds 
H | for removing waxes, resinous products, iron sulfides, oxides and 


other deposits from bubble caps, trays, downcomers. Circulation 





method eliminates costly manual cleaning. 


HEAT EXCHANGERS. Oakite offers specialized alkaline and acidic 
DA type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “‘in-place”’. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
v4 teriors using your own equipment to apply, recover and recirculate 
5) stripper. Oakite provides a complete selection of alkaline and 


solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 


Gh able. They give you a choice of specially compounded materials for 
cleaning and rust -proofing tools, ittings, valves, chains, pumps, etc. 





ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
get quick on-the-spot advice by reaching for your phone and calling your local Oakite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


gauze INDUSTRIAL Cleay 
cl 


OAKITE 


ic 
Prt 


Technical Service Representatives in 


Principal Cities of U. S$ and Canada “4Ptatae ' METHODS . 


OAKITE PRODUCTS, INC.— General Office: 19 Rector St., New York 6, N. Y. 
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First and only air-driven tube 
expander drive that accurately controls 

tube expansion by directly measuring torque 
output at the mandrel. 


AIR-DRIVEN—Only air-driven 
tube expander drive with a 
built-in torque control. Does 
not require a separate control 
box, relays or switches. No 
extra cables or wires; just one 
small air hose serves it. 


CONVENIENT—Furnished with 
an auxiliary handle that can be 
swivelled to any position de- 
sired by the operator or left 
off when the torque reaction 
is not too great. Basic unit is 
of a pistol grip design. 


CALIBRATION—The only tube 
expander control colibrated 
in terms of foot pounds torque 
instead of meaningless arivi- 
trary units. Torque require- 
ments for expanding tubes of 
off-standard jobs can be more 
readily arrived at. 


TROUBLE-FREE— Has an oil res- 
ervoir built into the handle to 
supply lubrication to the motor. 
The control section is inde- 
pendent of the motor and lubri- 
cated for life 


POWERFUL—Rated to deliver 
fourteen foot pounds torque at 
90 psi. This is sufficient to roll 
1” OD x 11 gauge boiler 
tubes. 


CHUCK — Simple, new type, 
snap on floating chuck. Only 
one motion instantly engages 
or disengages a square shank 
mandrel—no set screws. 


These features speak for themselves. The 
Wilson air-driven Torg-Air-Matic tube ex- 
pander drive and control is an important 
revolutionary advance in the field of precise 
tube expanding. Here’s what you get when 
you use the Wilson Torq-Air-Matic control 


for heat exchanger tubes: (1) uniform ana 
tight pressure joints, regardless of tube 
sheet hole variation; (2) no over-rolled or 
under-rolled tubes—no stresses that short- 
en tube life; (3) extended tube expander 
life, more production, higher profits. 


MODEL A 
¥%”" 101" OD 
TUBES 


SIMPLE —Only a single three- 
position trigger throttle for off, 
forward and reverse. Never 
any danger of over-rolling 
because of improper sequence 
of operation. No juggling of 
switches; nothing new to learn 


COMPACT — Only 10’’ overall 
from pistol grip handle to 
instant action chuck 


SEND 
FOR 
BULLETIN 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York @ Representatives in all principal cities 


MANUFACTURERS OF TUBE CLEANERS, TUBE EXPANDERS AND 
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TUBE MAINTENANCE TOOLS 
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27 Month Record Run 


CIT.CON LUBE UNIT 27 MONTHS NON-STOP! 


No shutdowns in 27 months! That’s how long Cit-Con Oil 
Corporation ran its furfural lubricating oil unit non-stop 
using QO furfural as the selective solvent 

We salute Cit-Con engineers. Their operating methods kept Cit 
Con's system in good shape all through this run, and capitalized 
on furfural’s stability to produce a continuous flow of high quality 
lubes 

You can also measure QO furfural’s stability by its recovery 
ratio. In well operated refineries, solvent losses run only 0.027 of 
the furfural cycled 

No wonder QO furfural is first choice among so many refineries 
throughout the world, Other reasons? High selectivity. Low cost 
Kconomical storage. Kasy handling. Free from excessive toxicity 
Year ‘round availability 

By all means, write for our helpful new Bulletin 203-A: “Phy 
ical Data on QO Furfural.’’ And remember— your Quaker repre 
ventative is at your service 


Furfural +  Furfuryl Alcohol +  Tetrahydrofurfury! Alcohol - 
QO Be 


Sia Furoic Acid + Fur-Ag’ Conditioner +  Furafil’ Lignocellulose 
CHEMICALS 


, 


The Quaker Oats (ompany 


340N The Merchandise Mart, Chicago 54, Illinois 
Room 540N, 120 Wall St., New York 5, N.Y 
Room 440N, 3000 No. Going S!., Portland 11, Oregon 








in the United Kingdom: Imperial Chemical Industries, Ltd., Billingham, England © In Europe: Quaker Oaots-Graanproducten N.V., Rotterdam, 
The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; A/S “Ota”, Copenhagen, S. Denmark 
In Australia: Swift & Company, Pty., ltd, Sydney ¢ In Japan: F. Konematsu & Company Ltd., Tokyo 
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Safety 
Line Disconnect 
Switches 


6270 Series 


30 - 60 - 100 . 200 - 
400 amp. available 
for 250 and 600 
volt service. 


R owan Series 620 Fused and Unfused Safety 


Switches are designed to provide dependable 
service in all locations, especially those where 
the atmosphere is corrosive, as in chemical 
plants, oil refineries, steel or cement mills. 
Switches are supplied with cast iron tops 
and welded steel tanks; special floor-mounted 
Enclo 


also available 


units are made of high quality steel 
sures are NEMA Type XI 
in NEMA Type VIII 


connections are at least six 


in which all electrical 
inches under oil 
Standard features of these units include the 


following: completely oil immersed; equipped 


TU 
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with Rowan tested AIR-SEAL 


quick-acting con 


time fuses 


disconnect switch of the 


tactor type with renewable contacts; 


tank 


nect switch to prevent lowering of tank when 


top and 
mechanically interlocked with discon 


switch is in the closed position; provision for 
padlocking disconnect switch in OFF position 
weather resistant enclosing case; provision for 
lowering tank for inspection without removing 
tank 


Complete information available from Rowan 


representatives located in principal cities 


throughout the country 


Cutaway view shows 
unique design of 
Rowan low-voltage 
AIR-SEAL fuse for 
use under oil. 


ONTROL 


Service Cards, last pags 





Incoloy furnace tubes 
safeguard ethylene supply 


...aid production continuity in 


million pound {day Gulf plant 


bread to the 


Continuous 


Kihylene is as basie as 


petrochemical industry 
reliable supply is essential. 

Vhat’s why Gulf Oil Corporation's 
completion of the No, 2 Unit in its Port 
Arthur plant is sparking petrochemi 
cal development in Texas’ Gulf Coast. 


New facility assures ethylene 
at million pound/day level 


At the feed end, Gulls own big nearby 
refinery is a stable source of ethane 
and propane, At the distribution end 
extensive, highly flexible ethylene stor 
age and pipeline facilities keep prod- 
uct availability at a steady high level. 

So does the plant itself. It is designed 
for maximum continuity of production, 

lake the tubes in the cracking fur- 
naces, for example, In the high tem- 


perature reaction zone, they are Inco- 


loy® iron-nickel-chromium alloy. 


L ndet prolonged exposure to su h 
conditions, Incoloy alloy is stably aus 
tenitic and shows excellent resistance 
to carburization providing a factor 
of safety during de« oking if temporary 


hot spots were to ce velop. 


ye aking of No. | Unit. Gulf states 
These tubes have been in actual crack- 
ing service over 9000 hours. Mainte 
nance has been very slight . .. mainly 
replacing one or two feet at the outlet 
end of several tubes.” (An easy repair 


with weldable Incoloy.) 


As a result of this experience, Gulf 


In the 


reaction zone of the Selas furnace, low- 


Incoloy tubes on firing line 


est and hottest area, 18 Incoloy tubes 
earry the stream. Maintenance is very 


slight 


Battery of 8 Selas cracking furnaces 
producing ethylene at Gulf Oil's new 
No. 2 unit from ethane or propane 
Independent regulation of banks of 
burners controls temperature and com 
pensates for wide variations in feed 
stock composition Absence of open 


flame permits compact) construction 


and promotes uniform heating 


adding to tube life and reducing coking 


is using 42.000 pounds of Incoloy alloy 
tubing in the reaction zones of the bat 


tery of the 8 new Selas furnaces 
As an extra bonus... 


Gulf realizes a distinet price advantage 
in using Incoloy tubing in the rela- 


tively inexpensive extruded form. 


If the selection of furnace tube ma- 
terials is your responsibility, you will 
want to know the advantages of Inco- 
loy. It’s easy to get the facts. Just write 
Ine o's Development and Researe h Div. 
- I ‘ N; k ‘ I 
The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street IKCO New York 5, N. Y. 


| n co I 0 y @ @ @ for heat-resisting use 
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WHAT'S NEW AT BRISTOL ee. 














, tes get eae - 
; Ait, ae ae ee ts 
age 2 . # BRO rt es cas cea wget oak 
TYPICAL GRAPHIC PANEL of Bristol Metagraphic instruments in oil refinery. 


Bristol’s Metagraphic 
Receiver line 


gives you 35 models to choose from 





A new degree of performance = clock serviced 
flexibility in a pneumatic receiver —_ Continvovs valve position indi- 
SIX-POSITION TRANSFER VALVE (on one . cation on same scale as set point 
knob ) for cascade control. Bristol's Metagraphic Receiver Bumpl transfer is effected 
is offered for up to 3 measured imply by matching pointes 
d to read seal 
position transfer valves on one High-visibility colored fluores 
knob ent ts make pointers easy to 
Full plug-in construction provides ( ‘ointers for a given 
a flexibility of use that can't be inction are the same color in all 
matched. You can change a instrumen 
recorder to an indicator or vice Air chart drives are 100 pneu 
versa in less than 10 second If matic no electricity needed 
trouble i suspected the unit can Operates trom 20 psi air uppl 
be replaced by a spare, checked in Universal piping manifold can 
the shop eliminating down time be a lapte d to 


variables — choice of three- or six nee 


if} piping pipe 
THIS METAGRAPHIC TWO-PEN RECORDING The chessis of a Metagraphic or 4-pipe system) . No special tool 

RECEIVER records, indicates and controls Receiver can be withdrawn to an no parts required 

one variable, and records another. It gives intermediate position while still Write for the Bristol Metagra 
a continuous indication of either set-point operating. In this position, receiver — phic Receiver bulletin. The Bristol 
or valve-position and indicates the other can be INSpPec ted, charts changed Company | Bristol Road 


when valve knob is depressed. pens inked, zero adjusted, and Waterbury 20, Conn 


BRISTOL'S 
POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


lay dary, 1956 Ol M 4 | | For more data on advertised products, use Readers’ Service Cards, last pags AF 








CHEMICO 
Project 
Report 


This complete integrated fertilizer plant was designed and is being built 
by CHEMICO for Escambia Bay Chemical Corporation of Pensacola, 
Florida. 

It will have a capacity of 200 tons per day of ammoniated nitrate solu- 
tion and 350 tons per day of coated and pelleted ammonium nitrate to 
serve the Southeast. 

The schedule calls for start-up 15 months after award of the job and 


only 13 months after the initial purchases of equipment and materials. 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 


Designers and constructors of complete plants and facilities for the chemical, 


metallurgical and petrochemical processing industries for over 40 years 


525 WEST 4380 STREET, NEW YORK 36, NEW YORK 
Cable Address; Chemiconst, New York + Technical Representatives: Cyanamid Products Ltd., London 
South African Cyanamid (Pty) Lid., Johannesburg 
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better health. . . because of BRICK 


It is hard to associate X-rays with brick —the 
refractory brick which contains the fires of 
industry. Yet, were it not for brick these fine 
X-ray machines would never be made, and 


there’d be no electricity to operate them 


From an autoclave to an automobile, from 
a scalpel to a skyscraper, everything that’s 
made and every form of transportation, 
communication and power owe their exist 


ence to refractory brick 


Our job ts to provide that brick. In intinite 
variety. Compounded to formulas as precise 
as a prescription, in the world largest 
refractories. research laboratory. Moulded 
from materials brought from many countri 

in plants strategically located acro our 
country to serve industry swiftly depend 


ably ... economically everywhere, 


GENERAL REFRACTORIES COMPANY 
Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 


s1ee-Steeaote 


BRIK-CAST | 


HIGH-STRENGTH BRIK-CAST—A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten- 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units. 


LITECAST 50-M—A 50-pound density insulating cast- 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables. 


BRIK-CAST 3000—A hydraulic-setting castable refrac- 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul- 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures 
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TAYNEW , 


Bollinger makes ALL TYPES of filters as shown 


on this page, plus special filters for unusual filtra 


PIPE LINE FILTERS 


tion problems. New users of one specific type of 
Staynew filters often find a second Dollinger 
filter performs a great, added service in other 
proce Cs Of operation Perhaps we can serve 


major or other filtration needs of your plant 


LIQuID FILTERS 


| 3 = 
1 d 
t 
Model HE (Sump : Model ELS (Pressure 
U Liquid Filter ‘ guid Filter 
™ 3 
‘ 


Bulletin 33 Bulletir 


del AAPHS Model HPH and AHPH 
Absorptior High Pressure 
Pipe Line Filte pe Line Filte 


/ 
all types of FILTERS for / 








— 


\ every INDUSTRIAL MEBe / 


AIR INTAKE FILTERS 


Mode! IDR 
(Ground Level) Model DS lencer Model D (Outdoo Model C (Indoor) 
Air Intake Filter Air intake Filter Air intake Filter Air intake Filter 
Bulletin 100 Bulletin 100 Bulletin 100 Bulletin 


VENTILATION FILTERS 
. r ' Dry and 


Electro-Staynew Electro-Staynew Automatic Viscous Panel 








Mist Collector Precipitator Ventilation Filter Ventilation Filters 
Bulletin 42 Bulletin 400 Bulletin 500 Bulletin 600 and 700 


Write, using Bulletin Numbers, for 
complete information on any of the 
Staynew filters illustrated. Consult 


Dollinger engineers on any special fil- 


Cc re) RP re) RATI re) | pt FP ge gr tration problems— no obligation. Dept. 


17 Centre Park, Rochester. 





LIQUID FILTERS, PIPELINE FILTERS, INTAKE FILTERS, HYDRAULIC FILTERS, ELECTROSTATIC FILTERS, DRY PANEL FILTERS, VISCOUS PANEL FILTERS, LOW 
PRESSURE FILTERS, HIGH PRESSURE FILTERS, AUTOMATIC VENTILATION FILTERS, NATURAL GAS FILTERS, SPECIAL DESIGN FILTERS, SILENCER FILTERS 
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How Olin Mathieson 
Uses Childers 


Jacketing For 


Insulated Lines 


Jacketing problems at 


new plant 


ranged from covering tall towers to 
irregularly-shaped heat exchangers. 
Read how aluminum jacketing solved 


these problems. 


Low first-cost, long life, and easy installation 
were the big reasons Olin Mathieson Chemical 
Corporation used Childers Aluminum Jacket- 
ing for outdoor insulated lines in their new 


Brandenburg, Ky., petrochemical plant. 


Mathieson used Childers standard weight 
Jacketing on their insulated lines. Heavier 
weights of Childers Jacketing were used on 
high towers and vessels where a stiffer ma- 
terial was needed to support the vertical 


weight of the jacketing. 


Engineers report that Childers Jacketing is 
inexpensive to apply. It comes in easy-to- 
handle rolls 4 ft. wide and 100 ft. long. Just 
pliers and a pocketknife are the only tools 
needed to apply. And because the jacketing is 


aluminum it needs no painting ... stays clean 


~ 


raat | 
——— sae oe 


and new looking even after years of service 


Childers Jacketing is easily removable, too 
Just remove the strapping and jacketing can 
T hen 


put back on 


be taken off for inspection of the lines 
same jacketing can easily be 
the insulated line. 

Immediate shipment from our large factory 
stock 


can eliminate costly delays in construc- 


tion or plant improvement s« hedules. 


Try this low-cost protection in your plant 
Write today for engineering data and infor 
mation. You can order a 400 sq. ft. roll to test 
on one of your insulated lines. No obligation. 
Address: Childers Manufacturing Company, 
Department PR-%30, 3620 West llth St., 


Houston Texas. 


Only Childers Jacketing Offers LAP-SEAL 


LAP-SEAL is a series of eight ribs 
rolled into the underlapping edge 
of the jacketing. 
LAP-SEAL makes 
weather seal. 

LAP-SEAL saves labor—2” ribbed 


edge eliminates measuring for cir- 
cumferential lap. 


more positive 


LAP-SEAL (patent applied for) is an 
exclusive “plus” available on all 
Childers Jacketing at no extra cost. 


More than 244,000 square feet of Childe: 
006" Jacketing and 35,000 
weight Childers used in 
this new Olin Mathieson plant to weather 


proof insulated lines 


square feet of 
heavy Jacketing wa 
towers and vessels. Close 
up above shows how aluminum jacketing was 


applied with strapping and seals 


CHILDERS 


ALUMINGM WEATHER PROG 


Jaaka tiny 


Each roll of Childers Jacketing comes in 
dividually packed like thi 
gated carton. Rolls are 4 ft 
ture barrier attached they are 


in a heavy corru 

With mois 
100 ft. long; 
without moisture barrier they are 200 {t. long 
They are well protected for field storage if 


kept dry 


wide 


Individual boxes are light enough 
for one man to handle. (Adv.) 
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New Process and New Catalyst 


Promise New Records in Production of 


Low Cosi, High Octane Reformates 


Although the M.W. Kellogg, Sinclair 
Baker process is still too new in 
service to provide any long-term 
performance data, and customers’ 
be dis- 


initial findings cannot yet 


closed, many economic advantages 
of this catalytic naphtha reforming 
firml: 
established. Any refiner faced with 


process have already been 
increasing octane yields from present 
feedstocks, or with getting high 
octane reformates from lower grade 
naphthas, will recognize the signifi 
cance of the following points 


Quick Start-Up 
Experimental operation is reduced 
to a minimum. One M. W. Kellogg 
reforming unit was started on its 
final test run within two weeks after 
the catalyst was first charged to the 
reactors—with octane rating and 
yield during this 15-day period well 
in excess of the guarantee. 


A Regenerative Catalyst 
Sinclair-Baker 
RD-150 can be 


and quickly in situ to provide many 


Platinum Catalyst 


regenerated easily 


operating cycles, each of many 


months duration, with negligible loss 
in catalyst activity. Cost of catalyst 
per pound in terms of barrels of re 
formate produced is a 


major eco 


nomic factor of the process 
Long Catalyst Life 

Sinclair-Baker regenerative catalyst 
RD-150 has high activity and long 
initial life. It has been in operation 
for over one year without supple 
menting the catalyst. 95 octane re 
formate can be produced for six 
months or longer before regeneration 


is required. 


Octane Level 
Depending on the feedstock, clear 


octane ratings above 90 are now 


being obtained commercially — with 
100, and even better, a goal that is 
entirely feasible and economically 
practical. Variability of octane rating 
is the keynote of the process, per 
mitting selection of the exact proc 

essing conditions for a given naphtha 
to secure optimum economic opera 


tion at all times 
Supply of Catalyst 


Use of the process does not obligate 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 


225 Broadway, New 
r par lt 7 nt 


eh 


UBSIDIARIES OF Ft “Ma 


‘i 


York 7, N.Y 


ORPORATED 


For more data on advertised products 


use 


refiners to buy Catalyst RD-150 he 


yond the first year’s requirements, 
although a continuing source of 
supply can be assured. This freedom 
from long-term purchase and license 
agreements is an important consider- 
ation when deciding which is the 


most suitable reforming proc @eSS 


Low Grade 
Naphtha Feeds 


M. W 


mits the effective desulphurization 


Kellogg’s unique design per 


of low grade naphthas as part of the 


process, and avoids corrosion and 


metal contamination. Kuwait naph 
thas thus treated, for example, can 
produce yields of high octane re 
than 


Mid-Conti 


formates only slightly lower 


those for higher grade 


nent feedstocks 


inforrmation 


Further details on M. W 
catalytic naphtha reforming process 
the Sinclair-Baker catalyst 


with 


For More 


Kellogg 4 


together 


some economics of both, are 


contained in a recent booklet Low 
Cost Production of 95 Octane Clear 


Reformate.”’ Copy sent on request 
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Porous stainless steel (15-diameter magnification) 


Cuno PORO-KLEAN filter 
Stops 3-to 30-micron particles at 900°F 


Cuno’s new Pono-K ean offers true micronic filtration at temperatures 
that melt tin, bismuth, cadmium, lead or zinc. 
High temperatures, high viscosity, high pressure drops and corrosive 
fluids don’t faze this new filter. 
It's all metal—absolutely lint-free. There’s no contamination of the fil- 
tered fluid. 
It’s strong. Pono-KLEAn filters already in operation take a pressure drop 
of 1500 psi. Pono-KLEAN porous stainless steel has been used for struc- 
tural parts in aircraft to achieve boundary layer control and transpiration 
cooling. 
it’s corrosion resistant. Standard in 316 stainless steel. Low carbon con- 
tent (0.03 to 0.05% max.) prevents carbon precipitation at welds or 
during fabrication. 
It’s easily cleaned —in place, by backwashing with pre-filtered fluid o 
inert gas; or, when removed, with suitable solvent. May be sterilized with 
live steam for food or drug processing; or will filter rust and scale from 
steam used for other cleaning or sterilizing THIS PORO-KLEAN FILTER handles 180 gpm 
Its porosity is closely controlled. our standard grades cover the range of naphtha at 400°F. Operating pressure 
from 3- to 30-micron statistical partic le retention 700 psi ASME Code with 5 psi pressure 
Standard designs. For most applications standard housings and ele drop. It’s ch aned by back-flushing with 
monte aun avaliable nitrogen. Cell type Poro-KLEAN filter ele 
ments (large picture at top) have large 
surface area. This unit is 54” L x 9” O.D 


and is designed for 1500 psi pressure drop 
South Vine Street, Meriden, Conn a and 550°F. 


NGINEERED FILTRATION 


Removes More Sizes of Solids from More Kinds of Pholils ; 


Get all the facts on Cuno’s new Poro-KLean filter for your chemical 


or process applications. Write Cuno Engineering Corporation, 34-1 
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ELECTRIC MOTORS 


-+- the choice of leaders 
in industry 


portable power for the petroleum industry 


American Oil Pipe Line Com- 


pany pipes crude oil from lease 
tanks to storage tanks of oil 
refineries. The network of pipe 
in a field is called a ‘‘gathering 
system.” 


At various gathering system locations, you'll find 
gathering pumps which keep the heavy crude 
oil coursing through the pipeline. These gather- 
ing pumps are put on skids so they can be moved 
about to give the system greater flexibility. 
American can move its pumps quickly and easily 
whenever new pipe is added or old pipe is 
abandoned. 


A 25 horsepower Wagner motor is the hard- 
working heart of each of these portable pumps. 
Wagner motors are chosen for this application 
because they Zo about their ceaseless job ot 
hurrying crude oil to the refinery with comple te 


dependability and a minimum of maintenance. 


Perhaps you have a specialized motor applica- 
tion... if so, remember, there's a Wagner motor 
to fitevery need... acomplete line for all current 
specifications with a wide variety of enclosure 


types and mountings. 


Your nearby Wagner engineer can help you select 
the right motor to meet your specifications. Call 


the nearest of our 32 branch offices or write us. 


Wagner Electric @rporation 


6458 Plymouth Ave., H. Lewis 14, Me, U.S.A 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





= ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES - AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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to remove 


H.S 
CoO. 


use 


Monoethanolamine 
Diethanolamine 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un, 
wanted chemical impurities and 
acids — these products are consistently above 
standard purity specifications 


’ _ 
chlorides 


Call or write today for samples and quotations 
Ask too for technical service to help adapt these 
high purity chemicals to your process 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * lronton, Ohio * Orange, Tex. * Omaha, Neb. 
Anhydrous Ammonia + Ammonia Liquor + 


Ethanolamines + Ethylene Oxide « 
Nitrogen Solutions + U.F 


(oe 


Ammonium Sulfate - 
Ethylene Glycols + Formaldehyde + Nitrogen Tetroxide 
Concentrate—85 + Fertilizers & Feed Supplements 


to remove 


HO 


use 


Diethylene Glycol 
Iriethylene Glycol 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un 
wanted chemical impurities chlorides and 
acids — these products are consistently above 
standard purity specifications 

Call or write today for samples and quotations 
Ask too for technical service to help adapt these 
high purity chemicals to your process 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPCFATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb 


Sodium Nitrate Methanol + Urea 
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Outstanding Equipment 
for the Petroleum Industry .. . 





16 Pages of Condensed Product Descriptions 
appear in the 1956 Refinery Catalog 
Advanc ec | design pages 901 to 916 
+ wm 


Successful Engineering Centrifugal Pumps Hydraulic Decoking Equip 
ment 


+ 
Steam Pumps Air and Gas Compressors 


Craftsman Manutactur Ing Power Pumps Oil, Gas, Dual Fuel Engines 


+ Rotary Pumps Steam Turbines and 


Turbine Generators 
( Jurstanding Steam Jet Ejectors 
‘ Refrigeration and 


Nartonal Service Multi-V-Drives Dewaxing Equipment 


TOTAL Keep your eye on 


Economical WO dh nh 


Dependable Performance = ee = 


— SLPIFIV IPF, peer ree 
= LL dD ae 


GENERAL OFFICES 
HARRISON, NEW JERSEY 














reasons W 


YOU SHOULD CALL TRECO... 


UNIFIED RESPONSIBILITY 


Treco service is complete — from 
drafting board to test run. We start 
with the knowledge of your require- 
ments or from your specifications 
and furnish a complete operating 
schedule. 


SOUND ENGINEERING 

Experienced engineers — Process, 
Mechanical, Electrical, Chemical, 
and Civil Engineers — assure sound 
engineering, design and erection, 
eliminating costly oversights and 


delays. 


ECONOMY 


Sound engineering, plus experi- 
enced construction personnel, plus 
plenty ot good equipment assures 
economical, speedy construction. 
TELEPHONE, WIRE OR WRITE US 
BEFORE YOU BUILD OR REVAMP. 





TULSA TORONTO 
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cut fuel costs 


BTU pr), BIU 
1 ee BTU 
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you can save one barrel in every five with the 


HOW FAST IS “‘WRITE OFF’'? 


in fuel savings alone, most refiners write off the cost 
of the Ljungstrom installation in twelve to eighteen 
months. This time is cut to nine months and even less, 
when the other Ljungstrom advantages are token 
into account — permits more economical furnace 
design, with no need for convection surfaces 

.. burns many fuels you used to throw away... 
results in consistently higher through-put 

boosts product quality ... and minimizes slag. 

For more complete details on what the 

Lijungstrom Air Preheater can do for you for 
an analysis of the heat-recovery benefits 
attainable in fuel burning equipment — call or 

write The Air Preheater Corporation 


The Liungstrom operates on the continuous regenerative 
counterfiow principle. The heat transfer surfaces in the 

rotor act as heat accumulators. As the rotor revolves, the heot is 
transferred from the waste gases to the incoming cold air 


January, 1956—Perrowi 


Liungstrom’ Air Preheater 


How much fuel do your process units burn just to keep 
the stacks hot? \t takes precious BTU’s to keep them as 
hot as they are... BT'U’s that, if recaptured, would be 
working for you— instead of costing you money. 


With the Ljungstrom, much waste heat is recovered 
from exit gases, transferred to incoming combustion 
air and funneled back into the furnace. How much fuel 
does this save? You get an idea when you consider that 
for every 45-50°F of preheat, your fuel bill drops 1% 

and Ljungstrom Air Preheaters now in use preheat 
air to over 1,000°F, 


That’s why a Ljungstrom saves you up to 20% of 
your fuel costs one barrel im every five. In fact, one 
midwestern refiner reports $74,200 saved in fuel in one 
year. And after he subtracted the Ljungstrom operating 
cost, he still wound up the year $64,800 ahead. 


60 East 42nd Street, New York 17, N. Y 
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CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


Stainless-clad and monel-clad steels combine 


up to 2.5%, sulfur concentrations at 750° | 


in this vacuum still 


With protection against the corrosive action of sulfuric 
feeds at high temperatures a “*must”’ to avoid unscheduled 
shutdowns, clad steel equipment is often the economical 
answer. Cladding and backing are permanently and inte- 
grally bonded over their entire surface, eliminate the 
chance of seepage or crevice corrosion. Smooth, uniform 
clad surfaces permit easy cleaning, drainage and inspection. 

Why not investigate clad for your new processing equip 
ment. Lukens Clad Steels—stainless, nickel, Inconel, 
Monel, copper—give you all the advantages of these solid 


high-alloys with savings up to 50% in material costs, 


0 


In addition to low first cost, clad steel permits easy and 
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AT LOWER COST 


to handle corrosive asphalt crude containing 


economical field erection. When you're thinking of new 
tanks and pressure vessels, qualified equipment builders 
can help you take advantage of the versatility of Lukens 
Clad Steels. Working with your engineers and consultants 
from the start, they tailor equipment to your exact needs 
We offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further infor- 
mation, ask one of your builders or write Manager, 
Marketing Service, Lukens Steel Company, 752 Lukens 
Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD- INCONEL-CLAD +> MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 


last page 





y 
ne RE s WHAT @ Uniform grain sizing assuring homoge- 
TO Mele) 4 fre} 4 IN neous structure for greater strength. 


better bond... throughout complete 


a & t be |. You ge) RY temperature range. 
Cc A STA Ko 4 t & @ Maximum resistance to abrasion. 

. @ Ease of installation— whether by cast- 
and WA L S 7 ing, trowelling or air gun placement. 


@ Highest modulus of rupture without 


has fhem all eee sacrificing low “‘K’ factor... wanted 


(thanks to better research and ceramic engineering) feature in light weight castables. 


These and many other advantages add up to per 
formance characteristics that make Walsh Castables 


an investment in greater ere aii: cost. 


om me WOMOGENI ZED D 


7h ee 


Lite-Wate Castable No. 50... weight, dry, in 
place, 50 Ibs. per cu. ft 


Lite-Wate Castable No. 70... weight, dry, in 
place, 70 Ibs. per cu. ft. 


H & B Castable... weight, dry, in place, 130 
Ibs. per cu. ft. 


Super Castable No. 32... weight, dry, in place, 
125-130 Ibs. per cu. ft 


There's a light weight insulating or high tempera- 
ture service type to meet your exact need. Get 
the whole time, labor and money-saving story from 
your nearest Walsh distributor or write us direct 


. for complete data, temperature limits and prices 
W alsh Lite- Wate Castable No. 50 demonstrates remarkable trowelling workability 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET + ST. LOUIS 7, MISSOURI 


FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 
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Limitorque Valve Controls Maintain Constant Catalyst 
Flow in Sun Oil’s New Houdriflow Unit at Marcus Hook 


To process more than 50,000 gallons of hot oil, 
700 tons of cracking catalyst is delivered per 
hour to the top of this 350 ft. reactor. Limi- 
torque valve operators open and close specially 
designed mixer valves, maintaining uniform flow 
of the air-blown catalyst through 12 pneumatic 
lift pipes. The Limitorque units are actuated by 
remote, push-button controls at a central control 
room panel. 

Accurate regulation of catalyst flow is vital to 
the catalytic cracking process. Limitorque valve 
controllers are handling the job efficiently and 
effortlessly. 

Limitorque motor-operated valve controllers 
may be actuated either remotely or manually, 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. 


NEW vor + PITTSBURGH + CHICAGO « HOUSTON + LYNCHBURG, VA. 
BALTIMORE + CLEVELAND 
LimiTorque Corporat: Philadelphia 


to open and close all types of valves. They 
are readily adapted to microwave control. 
Wherever valve operation is important . . . look 
to Limitorqve. 

ets 
Send for illustrated a 
30-page catalog, 
L-550, describing Limi- 
torque automatic valve 
controllers and com- 


ponents 


LimiTorque Valve Controls 
Established 1882 


For more data on advertised products, use Readers’ Service Cards, last page 





Designed, engineered and built by Struthers Wells... 


SPECIAL PROCESSING EQUIPMENT 


meets all code specifications and your exact requirements 


~ 





These shop and installation photos illustrate specially designed 
and engineered dryers for drying electrical cable under vacuum, 
with steam heat. Each is 8' in diameter x 6'6"' high. 

Struthers Wells—-with unexcelled experience, research, engi- 
neering and modern equipped plants are constantly producing 
standard or specialized equipment such as that illustrated 
for the process industries. 

Call or write our nearest sales office or direct to our plant 
for prompt attention and dependable handling of your process 


STRUTHERS WELLS PRODUCTS equipment requirements. 
BOILER DIVISION 
BOILERS for Power and Heat High and 


Low Pressure . W ater Tube Fire Tube 
Package Units 


comer STRUTHERS WELLS Corporation 


ons Blending Units Quick Opening Doors 

. Special Carbon and Alloy Processing 
Vessels . . . Synthesis Converters 

FORGE DIVISION 
Crankshofts ... Pressure Vessels Hydraulic 
Cylinders . Shafting . Straightening and 
Bock-up Rolls 
MACHINERY DIVISION 

MACHINERY for Sheet and Structural Metal 
Forming Tangent Benders Folding 
Machines Rolier Table and Tumble Die T ! T U Ss Vv I LLE , PA ° 
Bending Machines Press Brakes Punch 


ing and Notching Machines . Forming Dies PLANTS AT TITUSVILLE, PA. AND WARREN, PA. 








Offices in Principal Cities 
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a Steam traps 


Don’t take chances with equipment freeze 
ups and costly production delays. Put 
Yarway Impulse Steam Traps on all lines 
subject to freezing temperatures. 











There’s no danger of your lines freezing 
with Yarway traps. Condensate does not 
collect. The only moving part of the trap— 
a little valve—continually tests for con- 
densate, discharges each bit as it forms 


Besides this non-freezing feature, plant 
men like these other Yarway Impulse 
advantages: 


Body and all working parts are stainiess 
Gets equipment hot in a hurry and keeps 
Small size light weight 
Easy to install easy to service 
This little valve, the only Good for all pressures 
moving part, actually floats Low initial cost 


on the condensate load, Over 250 Industrial Distributors stock and 


sell Yarway Impulse Stearn Traps and Fine 
Screen Strainers. For name of one near you 
gets equipment hot ina and free trap booklet, write .. . 

hurry and keeps it hot 


discharges each bit of 
condensate as it forms 


\ YARNALL-WARING COMPANY 
128 Mermaid Ave. 
Philadelphia 18, Pa. 





impulse steam traps 
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Even “low-salt” crude causes trouble. The trend in de- 


salting performance is increasingly toward maximum re- 6 REASONS WHY 2384141) 
moval, minimum residual salt. 


Pen ding § ied ren ie DESALTING IS PREFERRED BY 
7 } . rome SO MANY LEADING REFINERS 


A “low-salt” crude often contains solids such as sand, silt, 
rust and other plugging or abrasive materials to such a de- 
gree that they are more troublesome than salt.* 

a "s 

A refinery operation planned on a “low-salt” charge is 

greatly upset if ic becomes necessary to charge a salty crude 


Minute quantities of arsenic can be present in any crude, 
“low-salt” or otherwise, and severely impair catalysts. 


Petre desalting wee 


Regardless of salt content, “slugs” of water are sometimes 
picked up in the crude charge when tanks are switched. Such 
water-slugs play havoc with distillation equipment 
Petreco desalting eliminates the szard 

The storage of crude oils in the refinery often results in 
the deposition of “tank bottoms.” These bottoms displace 


storage capacity, and cause an expensive disposal problem 
With Petreco desaltis 


ne eesen dinabing bo she refiesry, Anh buttons wow de ELECTROFINING 


in one refinery, usually charging crude containing only 5 pth, Petreco 
desalting showed a rapid pay ovt solely on the basis of solids removed 


PETRE<S9O 


A DIVISION OF PETROLITE CORPORATION 


3202 SOUTH WAYSIDE DRIVE, HOUSTON 1, TEXAS + 1390 EAST BURNETT STREET, LONG BEACH 6, CALIFORNIA 
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The Perfect 

Closure for Boilers, 

Evaporators, Heat 

Exchangers, Auto- 

claves, Filters, 

Strainers, Absorbers 

and all types of 

Pressure Vessels and NEW, EASY 
Piping Systems. ee 
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ae 


. 
ee 
Ae 


th 
i 


a 


ne 
ny 
_ 
Pid 
, P 
3 
_ 


SILLERS FLEX RING CLOSURES give you 
many advantages and economies over the 
conventional flange type of closure, making 
the Sillers Closures about the most outstanding 
closure for the industry. LOW INITIAL COST 

Sillers Flex Ring Closures are utilized .. LESS TIME FOR OPENING AND CLOSING 

on these large scrubbers at a Field (JUST ONE BOLT) . TIGHTER SEALS AT 

ee a i eC HIGH PRESSURES _ LESS WEIGHT EASF 
OF HANDLING and NO SEAL 
DESTRUCTION IN CASE OF FIRE, are just a 
few of the many advantages and features of 
the SILLERS FLEX RING CLOSURES. Sillers 
Closures are available in all standard sizes 
and can quickly be adapted for special 
applications 


Send for Bulletin No. 3000 
for Completely Illustrated Details 


— 
| SILLERS 


‘ENGINEERING COMPANY | 


The 
ot 


Division of Peerless Manufacturing Co (1). Flex Ring Unit assembled as in 


service. (2). Spider released, gasket 
Here is-a typical Sillers Flex Ring BOX 13165 DALLAS, TEXAS being removed. (3). After pe is 
removed, plug is rotated to open 
(4). Unit completely opened and in 
a fraction of time taken for conven. 
tional type closures 


Closure installation on a Sillers 
Scraper trap on a products pipeline * 
in Eastern Oklahoma 
Representatives in Principal Cities 
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Shown above are Western hed higiien mage 


chang@rs installed in the Coking Unit sup@tay 


me 


structure at Sunray’s Duncan, Oklahoma Me Y For this one Sunray investment pro 


ee i 
ae 


° - > > are ¢ \ a« > ¢ 
finery. These photographs need no further exp, gpro™ — 46 heat exchangers from Western Sup 


planation to men familiar with construction We ply Company aggregating a half million dol 


slat t lars worth of equipment 


Within a period of 8 weeks Western 
delivered all of the exchangers for The Lummus ye ) HEAT EXCHANGERS 


Company-built Coking Unit. . . The Refinery WESTERN SUPPLY COMPANY 
P. O. BOX 18688 ¢ TULSA, OKLAHOMA 


Engineering Company-built Platforming Unit 


HUDSON-RUSH COMPANY 753 Gladstone Bivd., Shreveport, Lo 


7 C 130 Caso Linda Pioza, Dallas 18, Texas 
plus 19,000 square feet of Main Column PROCESS INSTRUMENTS & EQUIP.CO. - North Bidg.. Charleston W ve 


ay Os by . , = ' 
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FIG. 1221 
OS4& Y, union bon 
net. Sizes: “" to 
2”. 600 pound pri- 
mary pressure series, 


FIG. 1021 
Inside screw union 
bonnet. Sizes: 4" to 
2”. 600 pound pri- 
mary pressure series, 


New design makes 
OIC forged steel gate valves 


the most modern line... 


NEW: stronger stem-to-wedge connection. Improved, 
modern design increases pull-out strength to many times 
the theoretical requirement. This design distributes the 
pull-out load more efficiently throughout the wedge 
structure to meet the most stringent specifications of 
valve buyers in all fields. 


NEW: wedges wear longer. Wedges are made of 13% 
chrome stainless steel for corrosion resistance. They are 
duracased to at least 1000 Brinell Hardness to prevent 
galling and excessive wear caused by frequent closures 
upon foreign particles in the flow. 


NEW: union bonnet design is more efficient. Body-to- 
bonnet joint of the male-female type provides a recess 
for the gasket. It is contained more securely, reducing 
the possibility of leakage or a blown gasket. 


OTHER OUTSTANDING FEATURES 


Stem threads of all OIC inside screw, forged steel valves 
are always contained inside the bonnet, They can’t pos- 


sibly load up with corrosive matter which might be in 
the flow. This keeps the threads clean and free running, 
and contributes to longer stem wear. 

Modern OIC Seal-Ever packing is a special composition 
which eliminates electrolytic action between the stem 
and the packing. This prevents stem corrosion in the 
packing area and helps maintain a leakproof seal. 

Back-seating feature provides means of repacking 
valves while in service. 

OS & Y valve gland “I” bolts are retained on trunnions 
by modern, more efficient, stainless steel snap rings. 

Shoulder-type seat rings are expanded into the body 
under heavy pressure. They are accurately machined to 
mate tightly with the wedge for a positive seal. 

Order modern OIC Forged Steel Valves from your 
nearby OIC Distributor. Write and request Folder No. 195. 

OIC Forged Steel Valves are also available in globes, 
angles and checks in a variety of trims for any service. 


THE OHIO INJECTOR COMPANY *© WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 


ALVES 
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BRONZE & IRON 


VETROLEUM REFINER 





A ARTISTRY 
SIN STEEL--- 


stainless 


alloy 
clad 


carbon 


Skill with the torch, or any of a hundred dif- 


: : ; ferent tools of the trade—in steel fabrications, © 
oil refining and chemical 


plant equipment — massive or small—is fairly obvious in the qual- 


fractionating towers, ity of the finished product. The extra touch of 


pressure vessels — Sun Ship’s professional skill—acquired through 


plate work — 


| é years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment — ..-which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


SLL 


SHIPBUILDING &® DRY DOCK COMPANY 


(SINCE 1916 
ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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ee ad ar aed 
R OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island . Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies e Grinnell automatic sprinkler fire protection systems e Amco air conditioning systems 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER “ol 35, No. 1 
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The “Precious Plus” 
that didn’t appear 
on the Blueprints 
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BMC’'s Key Man operation is unique 
among major contract engineering 
firms. The BMC man who submits 
your proposal is always a BMC prin 
cipal always the Key Man head 
ing up the Task Force responsible for 
the execution of your job. Clients tell 
us “This is the BMC difference that 
makes the difference.” 

















The Udex and Para 
rylene Plants de- 
scribed here were 
designed and con- 
structed for Sinclair 
Refining Company, 
Marcus Hook, Pa 























and 28 years Bisa: Robert 


discovere@ th 
J i g=*. 


was making individualized 4 
chemical equipment~__ 


Another tribute to American ingenuity and invention —the 
fact that, long before news was received that Robert E. 
Peary had placed the United States Flag at the North Pole, 
our country’s chemical industry was making great forward 
strides in the development of new and improved methods 
of manufacture, and that KOVEN-built equipment, product 
of ever-increasing experience and skill, was providing this 
industry even then with the most efficient means to fast, 
economical production. 

For your most efficient means to fast, economical produc- 
tion, for individualized equipment designed and constructed 
to fit your exact needs, call or write NOW for a trained X-RAY INSPECTION FOR QUALITY CONTROL 


KOVEN representative, and send for Bulletin #550. There’s KOVEN equipment in all metals and alloys in- 
no obligation. 


cludes: High pressure vessels built to A.S.M.E., 
A.P.1. Codes, extractors, mixers, stills, kettles, 
tanks, stacks, breechings, hot transfer lines, light 
and heavy fabricated piping and plate exhaust 
ducts. Shop and field erected storage tanks to 
2 million gallons. High vacuum testing on liquid 
oxygen storage tanks. 


Tank Made of Steel 


SPECIALISTS IN INTRICATE FABRICATION USING; 
@ STAINLESS STEEL @ ALUMINUM 
@ MONEL @ NICKEL @ INCONEL 
@ ALL CLAD MATERIALS 


Fabrication to all AS M.E. Codes 


Steam, Water ond Gas Piping 





OW Se VK INDIVIDUALIZED EQUIPMENT SINCE 1881 





L. O. KOVEN & BRO., INC., 154-P OGDEN AVE., JERSEY CITY 7, N. J. 
PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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The Mail Box ... 





Asks Design Questions 


lo The Editor 


In Daniel A. Donohue’s original article 
‘Heat Transfer and Pressure Drop in Heat 
Exchangers” (Ind. Eng. Chem., 41, 2499- 
2511, 1949) and in his current series ap- 
pearing in PerroLteum Reriner, an equa- 
tion for unbored shells is given as 

N> 0.22 (Nae) (Ner)**¢ 
For bored shells, your constant is 0.25 
This equation was recommended for the 
conventional split-ring design. I should like 
to know whether this includes the effect of 
by-pass strips or not 

In fixed tube sheet designs (as well as 
U-tube), the bundle penetration, as you 
are no doubt aware, is very much higher 
Could you recommend “C”’ values for these 
designs? I believe that such information 
could be added to your footnotes on Figure 
22 and Figure 23 of your nomograms in 
the October issue of PerroLeum ReFriner 


Davis Engineering Corporation 

Abe Devore 

Chief Rating Engineer 
Elizabeth, N. J 


Reply by Donohue 


Ihe equation quoted by Mr. Devore 
does not refer to exchangers with sealing 
strips. Up to the present time no experi- 
mental data have been published on shell- 
and-tube exchangers having sealing strips 
located between tube bundle and shell. I 
ran a few pressure-drop tests with water 
flowing through the shell on units con- 
taining sealing strips; the increase in pres 
sure drop over a similar unit without seal 
ing strips was slight. Although these strips 
are sometimes used there is no knowledge 
as to how much, if any, they improve the 
heat-transfer rate 


Mr Devore ’s second query soul ds like 
what the lawyers call “a leading question, 
and to its implied conclusion we take ex 
ception The equation cited correlates the 
experimental data for all industrial units, 
many of which were cither packed floating 
head or fixed tubesheet construction. In 
many units the OTL was % inch or less 
smaller than the inside diameter of the 
shell. However, although the clearance be 
tween OTL and shell I.D. varied, values of 
C did not vary correspondingly 


In the 1949 article cited by Mr. Devore 
the amount of flow which will penetrate a 
tube bundle was pointed out as being the 
key to shell-and-tube exchanger design, 
ind the percentage of such penetration was 
noted to vary from 25-90 percent for the 
units which had been tested. It was as 
sumed that for complete flow penetration 
in turbulent flow C in Equation (27) of 
the 1949 article would be 0.33. Since that 
time the efforts of some investigators have 
been directed to obtaining full flow pene 
tration into the tube bundle It would ap 
pear from the partial data reported that 
under certain special circumstances this 
nay be attained 


We know so far that C is 0.22 for the 
iverage exchanger, When higher values of 
(. are claimed by any manufacturer the 
burden of proof rests upon him to demon 
strate by test that he has worked out an 
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| When HEAT or CORROSION ada to 


- Your Pressure Piping Problems. . . 





Protect Pipe Joints with... 
WATSON -STILLMAN 
FORGED STAINLESS or 
ALLOY STEEL FITTINGS 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid 
velocity and turbulence accelerate corrosion wherever there 
is a change in direction of flow. 


AT HIGH TEMPERATURES structural changes in the metal can 


cause loss of strength and subsequent failure. 


Those are good reasons for “playing it safe” in high pres 
sure service with W-S Forged Stainless or Alloy Steel Pips 
Fittings. W-S Stainless Fittings resist corrosion in a wide 
variety of process liquids and gases and high temperature 
steam. Available in Types 304, 316 and 304 L 


W-S Alloy Steel Fittings resist oxidation and graphitization 
and retain their high strength in high pressure—high tempera 
ture steam lines. Three alloys available—1%% Chrome-'2% 
| Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 


Chrome-'2% Molybdenum. 


W-S Forged Stainless and Alloy Steel 
Fittings can be obtained in Serew End 
Type for 2,000 Ib., 3,000 lb., and 6,000 Ib 
WOG service; Socket-Welding Type for 
Schedules 40, 80, 160 and Double-Extra 
Heavy Pipe. Send today for bulletin S-1-55. 





Sold Through Leading Distributors 


_WATSON-STILLMAN FITTINGS DIVISION 


HK H. K. PORTER COMPANY, INC. 


SBEERE §6Roselle, N. J. 
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This CLL Bolt is the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


OTHER VOGT PRODUCTS 

Drop Forged Steel Valves, 

Fittings and Flanges in a 

complete range of sizes ® 

Petroleum Refinery and Chemical 
Plant Equipment ¢ Steam Generators ® 
Heat Exchangers ® Ice Making 

and Refrigerating Equipment 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—lol 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches.’’ No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send for Bulletin HE-6. Address Dept. 24 XPR. 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas Philadelphia, 


St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 


HEAT TRANSFER 
EQUIPMENT 
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The Mail Box 


improved design which produces higher 
values. 


Another Design Query 


To The Editor: 


Daniel A. Donohue’s (article on Heat 
Exchanger Design, Petroteum Reriner, 
August, 1955) discussion of location of 
baffle opening interests me. This is a fre- 
quent problem, My company uses baffle 
openings to induce side to side flow for 
dirty fluids, and for vaporizing and con- 
densing fluids. For all other applications 
we use baffles to induce up and down flow 
Why is it not possible to standardize on 
side to side flow for all heat exchangers? 
Or is there an inherent thermal disadvan- 
tage in side to sice flow. (This assumes 
channel cover nozzles at top and bottom.) 

J. R. Conrad 
Montreal, P. Q. 


Reply by Author 


The practices described by Mr. Conrad 
are custoniary among manufacturers of 
heat exchanyers. With fouling fluids square 
pitch and veriical baffle cuts are used as 
mentioned on Page 99 of this article. In 
condensers the baflle cuts must be vertical 
to enable condensate to drain from the 
shell. A vaporizer also requires vertical 
baffle cuts in order to permit the vapor 
generated to flow freely from the shell; 
baffles with horizontal cuts would pocket 
th.s vapor. 

Referring to Table 4 of this article we 
find that with square pitch it makes no 
difference whether flow is vertical or hori- 
zontal; for both cases the flow area and 
the number of constrictions are the same. 
However, with triancular tube pitch flow 
may either be vertical (.nto the 60° angle) 
or horizontal (in‘o the 120° angle); flow 
areas and cons‘rictions for each case are 
different. In order to illustrate this d'f- 
ference the baffl ng used in Figure 3 will 
be rotated 90° to produce the modifica- 
tions shown in Figure 38. The area for 
flow through the segmental cutout is cal- 
culated as follows: 


(See Next Page) 


4 


< es Rs 
ee Oe) 

FIGURE 38—Cross section of 20-inch unit. BB, 
edge of one baffle; B’B’, edge of next baffle; 
CC, crosslow clearance taken at tube row 
nearest shell diameter; crossed circle, tierod. 
Author modified Figure 3 (PR, Aug., 1955, 
p. 94) by rotating the baffling 90°. 
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catawissa 
PERFECT SEAL 


unions 


j10 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in o Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
ore exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give o 3-to-] 
SAFETY FACTOR 3,000-Ib. service unions are 
tested to 9,000-lbs., 6,000-lb. service unions 
tested to 18,000-Ibs., etc 

Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 
Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 

Satisfaction is guaranteed in any application— 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


WRITE FOR CATALOG 11 


\ 


For more dota on advertised products, use Readers’ Service 
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CATAWISSA VALVE & FITTINGS COMPANY 
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EW from GARLOCK... 
MECHANIPAK* SEALS 


Cutaway photo of Garlock Unitary 
Seal Type AA51B-23. Yellow shad- 
ing indicates liquid being sealed, 


* One Piece Assembly » Quick, easy installation 


- Pre-set at factory >» Maintenance-free life 


Save installation time, eliminate maintenance costs with Garlock’s 
new Unitary Mechanipak Seals for process pumps! 

The entire unit, including sleeve and gland, is furnished completely 
assembled. The seal is pre-set at the factory—-no on-the-job adjust- 
ments are needed. The external lock and drive is readily accessible 


f 
“ ym ' eliminates set-screw drive 
. orn =o ND Get all the facts today! Phone your Garlock representative or write 


for new Folder AD-151. 
The Garlock Packing Company, Palmyra, New York 


Sales Offices and Warehouses: Lialtimore, Kirmingham, Boston, Buffalo, 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles 
New Orleans, New York City, Palmyra (N. Y Philadelphia, Pittsburgh 
Portland (Oregon), Salt Lake City, San Francisco, St. Louis, Seattle 
Spokane, ‘Tulsa 


in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont 


Typical refinery process pump for which 
Garlock Unitary Seals are designed. 


*Registered Trademark 


For more data on advertised products, use Readers’ Service Cards, last page PETRGLEUM REFINER 





The Mail Box... 


h/1.D. = 4.9375/19.25 = 0.256 
Area of segmental cutout - 
0.1588 (19.25)? 
Area of tubes =0.4418 
sq. in./tube * 53 tubes 


58.9 sq. In 


23.4 sq. in 
35.4 sq. in. 
0.247 sq. ft 


Crossflow area is taken at the vertical 
liameter 
Crossflow clearance = 


( number of diagonal tube spaces 


learance ) 
liagonal 


S + clearance between bundle and shell 


wo 5 
—(18 ree 2 
=( 16 ) 1 8 
2.509 6.509 inches. 


With a baffle spacing of 4% inches the 
rossflow area = 29.25 sq. in 0.203 sq. ft 
G’. 73.8 lb./ (sec. ) (sq. ft.) 
G' 60.9 lb./(sec.) (sq. ft.) 
The number of tube rows crossed is 28 
from Figure 38. 
Che number of baffles is 38 and the num 
ber of crossflow paths is 39. 
From Figure 27 Ap’s the pressure drop per 
baffle, is 0.019 psi 
From Figure 31 A’p. X 8. 
\p’. 0.007 39. 
Ap’ 0.007 39 & 28 XK 39 8.05 
Sp’, = 0.019 & 38 0.72 
Ap’. 8.77 psi 
When 20 percent is added asa safety factor 
this value becomes 10.5 psi 
C.. 67 and from Figure 23 h, 169 


0.005 46 and 


Here is a case where baffles having the 
same size cutout and spacing are used first 
with the cutouts located at top and bottom 
to produce vertical flow, and then with the 
utouts located at each side to produce 
horizontal flow. For an equal pressure drop 
n cach case, the shell-side coefficient of 
heat transfer is 9 percent higher in vertical 
flow than in horizontal flow. 

Channel partition plates are always 
placed in a horizontal position, as shown 
here, to allow the channel nozzles to be 
located vertically at the middle of the unit 

It is possible to rotate the tube spacing 
10° and have horizontal flow into the 60° 
ingle of the diamond. This arrangement 
would open the lane between tube passes 
to fluid flow; whether this is desirable or 
indesirable is something to be demon 
strated by experiment. In any event, since 
nost of the experimental exchangers have 
been arranged as shown in Figure 3 with 
ertical flow, it seems desirable to adhere 
to this arrangement until more experi- 
nental data become available for other 


irrangements 


OK’s Nomographs 


lo The Editor: 

You are to be commended on your fine 
irticle and nomographs presented in the 
urrent issue of PR. More articles like this 


would enhance the value of your Magazine 


Charles R. McNees« 
Atlantic Refining Compan. 


DD illas, Texas 
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_ METALLIC PACKING 


Safe and Sure Packing for 


HOT OIL CHARGE PUMPS 


..ends packing blowouts and 


\ 


hot oil 
flashes /‘ 


| 


) 


STYLE 101-AL (Aluminum) 


Available in spirals ond die-formed 
rings to specific stuffing box sizes. 


Made of continvous thin ribbons 
of soft aluminum foil, spirally 
wrapped, crinkled and folded 
obout ao small core of pure dry 
asbestos roving, and squared to 
desired size. 


ADVANTAGES .. . Minimum wear 
on shoft sleeves . . . Easy adjust- 
ment by glond takeup ... Opera- 
tion at highest temperatures . . . 
Easy cutting of rings from stock 
spirals. 

SERVICE . . . High Temperature 
centrifugal hot oil charge pumps 
. «+ hot oll valves . . . Diphenyl 
valves... still necks, 


High Temperature 


“John Crane’”’ High Temperature Metallic Packings have been devel- 
oped, as a result of years of extensive research, to withstand tempera- 
tures as high as 750°F.—discharge pressures of over 800 lbs. —speeds 
of 3600 rpm or more. 

These “John Crane’’ Packings have been in continuous use on 
heavy and light hot oil charge pumps for years without maintenance 
or attention. One user reports... “seven years of continuous service 
and still as dependable as the day it was installed.”’ 

For a truly dependable packing for hot oil charge pumps, specify 
"John Crane’”’ Style 101-AL. For the right combina 
tion of ‘John Crane’’ Packings to meet your specific 
needs, consult with experienced Crane Packing Com- 
pany field engineers 

Send for catalog giving detailed information on 
“John Crane’’ complete line of packings for all serv- 

ices. Crane Packing Co., 6420 Oakton St., Morton 
Grove, Ill, (Chicago Suburb). In Canada: Crane 
Packing Co., Ltd., Hamilton, Ont 


CRANE PACKING COMPANY 
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BLAST CLEANING 
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INIMUM COST_E 
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Blast Nozzle 
- * la , Ay A 


I, you are descaling large areas 
like this storage tank, cr cleaning 
small areas, you'll get maximum 
blast cleaning efficiency at mini- 
mum cost when you use NORBIDE 
Pressure Blast Nozzles. 


These nozzles lined with the 
hardest material made by man 
are available with bores ranging 
from Ye" to 7%’, with either flanged 
or threaded fittings. They are 
guaranteed for 1500 hours with 
steel shot or grit, or 750 hours with 
silica sand before the outlet en- 
larges more than one-half its origi- 
nal size. 


This amazingly slow rate of wear 
helps conserve compressed air, re- 
duces cleaning time and provides 
maximum efficiency from equipment 
and crew. 


For full details on cost-cutting 
NORBIDE® Nozzles, write for your 
free copy of Form 543 


NORTON COMPANY 
460 New Bond Street 
WORCESTER 6, MASS. 
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Who said “13” is unlucky? '55 oil products demand jumped seven percent ovet 
"54—the 13th time in a row that demand increased over the previous year. 
During “unlucky” 55, U. S. demand for oil products passed the 8-million barrels- 
daily mark for the first time in history. Oil supply rose to 8,722,000 barrels-daily—a 
daily increase of 643,000 barrels over ’54 


Predictions for ’56: Oil demand will taper off to four percent increase over '55 
Gasoline demand will increase four-and-a-half percent. Spending for new plants 
and equipment will continue to set records in first quarter of '56—and perhaps on 
ihto the Summer. Watch out for the unpredictable factor—consumer spending. It 
will have important bearing on industry expansion 
-e~ 
Following oil’s pattern, synthetic and natural rubber broke all records in sales 
and production during ’55. Business position will remain competitive in '56, although 
synthetic producers still have advantage in capital investment and rate of production. 
Most significant 55 developments: (1) Private industry's purchase and expansion of 
government-controlled synthetic rubber plants, (2) Discovery of a synthetic rubber 
which closely approaches physical properties of natural rubber. The new product 
has many advantages of natural rubber for truck tires which the synthetics couldn't 
duplicate before. Firestone is operating a pilot plant at its Akron site and Goodrich- 
Gulf has one under construction 
a@Q=e 
Industry has its hands full trying to keep up with jet-propelled growth in de- 
mand for polyethylene products. 350 million pounds were consumed in ‘55, Expected 
demand in '60: 630 million pounds 


Paper and plastics industries have been bitter rivals in the packaging market, Not 
so for the future. They will soon work together making food containers out of plastic- 
impregnated paper. Look for vinyl plastic and polyethylene to do the big job. 


Use of reinforced plastics as structural materials is the coming thing. Big advantage 
lies in plastic’s freedom to achieve almost any shape-—often in one piece. A high 
strength-to-weight ratio is now possible and added strength at vital points can be 
secured by building up reinforcing filaments. Look for rapid growth in demand for 
this material in ’56. 
w@a 
Discount talk that an asphalt shortage is coming. Even if Congress passes the 
highway program, industry is geared to meet the demand. However, a pickup in 
research on asphalt paving mixes is expected. New approach will more nearly simu- 
late actual field service behavior of pavements, thus eliminating the major deficiency 
in current test methods. 
w@a 
A cooperative program on standardization of pumps is on the way. Result 
Decrease in maintenance costs. Savings to the chemical industry alone will be about 
$6.8 million annually. Savings in the refining, natural gasoline and petrochemical 
industry should exceed this figure 
-e~ 
Labor trends in '56: After years of friction, Oil, Chemical and Atomic Workers 
(CIO) and International Chemical Workers (previously AFL) will start holding 
hands. May merge in late ’56 or early "57. Result: All-out membership drive in the 
chemical industry. Also, increased bargaining power with management ? 





News You 


Need to Know 
A Quick Look at the Industry (continued) 
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Are diesel locomotives on the way out? Probably not, but Union Pacific’s recent 
order for 15 more gas turbine-electric locomotives means that diesels will get a good 
run for the money. Union already has 25 of the gas turbine jobs in operation, the 
first one dating back to ’52. They burn low cost bunker C fuel oil and will be a factor 
in diesel consumption for years to come 


Despite rapid advance of atomic energy into the power field, there is littk 
immediate chance that it will be used in cars. Reason: Shielding is too heavy and 
disposal of radioactive waste is limiting, Even for stationary structures, disposal of 
these wastes will present serious limitations 


Air pollution control can pay for itself. Pittsburgh’s solution of its air pollution 
problems has resulted in an annual saving on laundry, house maintenance and dry 
cleaning bills of $25 million a year. 


Management trends: More firms are picking management people from thei: 
own employes. In a recent survey, 54 percent of the companies reported use of 
management development programs. More than 80 percent of the programs have 
been in effect ten years or less. 

—e 


Oil issues are in for hot and heavy debate during second session of 84th Con- 
gress. Status of most controversial topics: 


Harris Bill—may have an amendment tacked on requiring its return to the House 
Anti-Harris leaders will give amendment full support in hopes of lessening bill’s 
chances for passage this session. Bill is expected to pass in the Senate—if and when 
it gets there 


Depletion——political leaders state publicly that in spite of early attacks on depletion 
allowance, there will be no cuts this session. 

Imports—more import-cut bills will be introduced, but with much less pressuré 
behind them. Heated debates that arose in ’55 will be more subdued 


Growing trend toward entry into oil operations abroad by U. S. companies is 
underscored by formation of Iricon Agency, Ltd., which represents active partici- 
pation in the Iranian oil consortium, established last October, by nine U. S. oil com- 
panies—American Independent Oil Company, The Atlantic Refining Company 
Hancock Oil Company, San Jacinto Petroleum Company, Signal Oil and Gas 
Company, The Standard Oil Company (Ohio), Tide Water Associated Oil Com- 
pany, Richfield Oil Corporation, and Pacific Western Oil Corporation. Iricon, 
with an aggregate 5 percent interest, joins five U. S. and three European companies 
in the consortium 

° 


Wildcatting in the U, S. yielded 93 new oil fields in November. Among thos 
showing greatest initial promise were: Continental Oil’s two new oilers in the Gulf 
of Mexico off the Louisiana coast, one in Jefferson Parish flowing 410 barrels of 
38-gravity oil daily and the other flowing 453 barrels of 30-gravity in Plaquemines 
Parish; F. A. Callery, Inc.’s producer making 672 barrels of 42-gravity daily in St 
Charles Parish, South Louisiana; Cabot Carbon’s new find in Lea County, South- 
east New Mexico, capable of 267 barrels of 40-gravity; Amerada Petroleum’s 244- 
barrel 40-gravity discovery in McKenzie County, North Dakota; Frankfort Oil’s 
Murray County, Oklahoma, well flowing 474 barrels; and Stanolind’s addition in 
Andrews County, West Texas, good for 363 barrels of 41-gravity oil a day 


PAGE 92 





40 SNOISIAIG 


lao 


Hook up with safety, 


savings and minimum 


friction loss 


Your Quaker-Quaker Pionee 
distributor can help you save 
money by supplying hose and 
other rubber products specif 
ically engineered for your job 
conditions. Let us send you his 
name, together with informa 
tive brochure. No cost to you 
u rile 








gh — 


y Ere 
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Under suction or pressure this hose “stands up” and delivers. Here are 
some reasons why. High tensile spring steel wire surrounded by multiple 
plies reduces pressure expansion, prevents collapse under suction and 
eliminates kinking. Heavy grade Ebonite compound tube is oil resistant 
Strong adhesion between tube and fabric reinforcement is assured by 
single-ply frictioned breaker strip. Reinforced ends prevent bending or 
breaking at nipple. For long trouble-free service whether the flow is to 
or from the bunkers, use this rugged hose—part of a complete line of 
industrially proven rubber products including belting, hose, packing and 
moulded rubber for every use 


H. K. PORTER COMPANY, INC. 


Philadeiphia 24, Pa. 


QUAKER RUBBER DIVISION 


| QUAKER PIONEER RUBBER DIVISION 


H. K, PORTER COMPANY, INC, 


scary, 1956 PETROLI 


San Francisco 7, California 
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CARTRIDGE SEAL slides 
off mixer shaft, which un- 
couples to permit removal. 
New cartridge goes in its 
place. Taper on shaft in- 
sures correct alignment 
when recoupling. 


Cut mixer maintenance 60% 
with this cartridge-type rotary seal 


Stops leakage! Runs years without adjusting! 
Slides off for fast, easy replacement! 


If you're mixing or blending in big tanks, 
here's the newest way to slash mechan- 
ical mixer upkeep as much as 60%, 

For here at last is a rotary mechanical 
seal—optional on new LIGHTNIN Side 
Entering Mixers—that stops leakage 
around the tank, ends stuffing-box re- 
packing and adjusting for good. 

And for the first time ever on big-tank 
mixers, you can replace this seal in a 
jiffy if you ever have to! No need to dis- 
mantle or remove the mixer from the 
tank. No need to drain the tank. No 


special skill required! 


Even under a full head of liquid in the 
tank, the seal-change job is so simple it 
takes only minutes. The mixer shaft re- 
tracts to seal the tank, then uncouples. 
Ihe seal cartridge slides off in one piece. 
A new cartridge slides on; the mixer 
shaft automatically realigns itself when 
recoupled—and you're back in opera- 
tion. 

The LIGHTNIN seal cartridge is a com- 
plete unit assembly, easy to stock as a 
replacement, or quickly obtainable in 
all sizes and materials, for the simplest 


or most difficult operating conditions. 


(_] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


[_] 8-102 
tering; turbine, paddle, and 
propeller types: | to 500 HP 

(] 8-103 


peller types: 4 to 3 HP 


Top or bottom en- 


(_] 8-104 


25 HP 


Top entering pro- 


(] 8-112 


Side entering: 1 to 


Laboratory and 
small-batch production types 


(] 8-110 Condensed catalog 
showing all types 


[_] 8-108 Portable: Ye to 3 HP 


ia B-107 Data sheet for fig- 


uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 
MIXING EQUIPMENT Co., Inc., 164-a Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


Already, many oil companies are using 
LIGHTNIN Seals—and saving many thou- 
sands of dollars per year. Your LIGHTNIN 
Mixer representative can give you the 
full story—show you how much you can 
save. Call him today—he’s listed in your 
copy of Refinery Catalog. Or get the 
facts by mail: send the coupon for 8- 


page, fully illustrated bulletin. 


“Liohtain Mixers. 


MIXCO fluid mixing specialists 


Left: NO STUFFING BOX to repack or adjust. No 
leakage around the tank. When correctly applied, 
seal runs for years without adjustment. Right 
REPLACEMENT is simple, even with tank full. Mixer 
shutoff closes like a valve to keep liquid in the tank 
while seal is being changed 
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The “Engineer Shortage’'—A Pro and Con Treatment 


INDUSTRY MANAGEMENT says there is a criti 
cal shortage of qualified scientists and engincers 

Educators, working technicians and technical groups 
say there is no need for a shortage—if there is one 

Who is right? Perhaps the answer lies in the defini- 
tion of the word “shortage.” The word is a relative 


one and to be specific in its use we must add “‘com- 


pared with what?” 
Most of us will admit to a personal shortage of 
money, compared with what we would like to have 


The relation of “want,” “need,” and “have” must be 
carefully considered in such comparisons. Is it possible 
that we have a shortage of engineers compared with 
what is wanted, not as compared with m'nimum need ? 
Need, practicably, must compromise with what can 
be had. 
Here is how the proponents ol ‘shortage” define it 
. Russia is training engineers and scientists at a 
faster rate than we are. It is reported that last year 
the Soviet Union graduated more than twice as many 
engineers as the U.S 
U.S. schools graduated 23,000 technical men in 
1954-55 compared with industry’s “want” of 42,000 
The same problem will exist in 1955-56, perhaps with 
26,000) to fill a greater 


more graduates industry 


“want.” 

. According to recent surveys of industry manage- 
ment some companies half or less of those replying) 
feel that a shortage exists in the type of men they want 

A number of companies, with the petroleum 
industry in the lead, have taken steps at the local high 
school level to check the disintegration of science and 
math teaching. Thus, it is hoped that more and better 
technical and scientific personnel will be produced in 
the future, Similar assistance by way of grants and 
scholarships is being given to colleges and universities 
by industry. Some larger companies are even financing 
their own engineer-training programs 

On the other hand we are witnessing an effort to 
unionize engineers and scientists. Unionization js, in 
every sense, a concept that is utter!y opposed to the 
normal and expected professional manner and attitude 
of individual creative ability appied in the most profit 
able manner 

Unionization, it is said, is accomplished in an 
atmosphere where basic conditions of communications 
recognition of accomplishment opportunity to prog 
ress, delegation of responsibility and authority, com 
pensation and professional prestige are seriously im- 
paired or lacking. Management should ever be alert 
in maintaining conditions that preclude this possibility 
1956 
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Now, let’s see how the other sid < the word 


‘shortage”’ 

In this country we have always taken pride in 
free enterprise respected economic succes and have 
paid the price to get what we wanted, Ours is a free 
economy guided by supply and ck mand 

If there is such a shortage of engineers, why haven't 
the demand indications such as pay offered and other 
compensations risen pe rh ips at a faster rate’ 


Why do older prole 


or impossibl to obtain prole 


sional men find it difficult 
ional employment? This 
fact has been established by a recent surve by the 
Engineering and Scientific Manpower Comm on 
Questions have been raised about the ust ol 
available men to the limit of their technical abilitie 
been cited ae 


p itient 


I he physician’s vives 


ipproach has 
his talent and time to hi while others care 
for administrative detail and non-medical 


Thus, the fullest use is made of his 


matters 
rie dic al ( ipabilitic 4 


Is every technical mar ional ability as care 


full 


prole 
usé d? 


An intermediate o'ution to the shortage of 
scientists is to make better use of the present 


Manage ment 


supply ol 


manpowe1 hould realize the importance 


of the research audit—-relatine effort expended to re 


turn on research investment——to insure most effective 


use of trained personne] could solve 


Many comp nies 


the shortage proble m by ponsoring intensive training 


yrograms for project leaders and other technical cople 
I pro} 


Why do many employers follow arbitrary retire- 


ment plans—even though many active and competent 


roles ional employes’ ervice Att lost it the yrocess ? 
I | | 


Retirement plan: to some extent, are outmoded 


They were initially devised to meet an acut depres 


sion situation tn which younge!r people had trouble 


finding jobs. Now that there is full employment—in 


fact, a shortage of some pes ol worke! retirement 


policies are proving too inflexible 


The nation finds itself with a minimum population 


between ages 20 and 65, with increasing numbers aged 
numbers in the age 


65 or over——and rapidly increasing 


groups under 20 This mean in effect that the few 


must support the many without benefit of the services 


that those of retirement age are still capable of rendet 
ing. Scientists and engineer ol course are included 


Is there 


and engincers ° Thi head ol an engineering 


a critical shortage of graduate scientists 
chool 
Thirteen ChE 


tells of a recent interview 
available Dhree were A average men 


cr visit 
graduates were 
the rest B and C average The interviewer rejected all 


The A men were unacce ptable because of undesirable 





to use 


The use of additives is becoming in- 
creasingly important in the petroleum 
industry. For this reason, additives 
“know-how’ 
portant. 


is also increasingly im 


This know-how (available to you 
through Du Pont) can give you spe 
cific and valuable manufacturing, sales 
and economic advantages which are 
not readily available except through 
an organization with broad research 
and manufacturing facilities. 


A complete line of additives 


Du Pont offers a complete line of 
gasoline additives. Not only do we 
supply tetraethyl lead, gasoline dyes, 
antioxidants, and Metal Deactivator, 
but our line also includes heating and 
diesel oil additives, lube oil additives 
and grease stabilizers together with 
the services that go with all of them 

To make sure that each additive does 
its job in a variety of individual re- 
fining operations, Du Pont provides 
five regional laboratories—working 
exclusively on refiners’ additives and 
quality problems. What's more, these 


N CANADA 
OTHER COUNRIE 


It’s definitely 


your advantage 


u Pont additives 


and services 


laboratories—like the DuPont ware- 
housing and shipping points—are con- 
veniently located right in the five ma- 
jor refining areas of the country. 


An interior view of a typical Du Pont 
Petroleum Chemicals Division regional 
laboratory. It is completely staffed and 
equipped to handle practically all types 
of additives problems, 


Marketing services, too 
As you know, the use of additives can 
enhance your sales opportunities ... 


Petroleum 


For more data on advertised products, use Readers’ Service Cards, last page 


give you a strong competitive wedge 
Since Du Pont supplies the widest 
range of additives, this company also 
offers you the widest range of market- 
ing aids... for your lube oils, heating 
oils, diesel fuels and greases—as well as 
several outstanding programs for gas- 
oline. And all of the Du Pont market- 
ing tools are so designed that they can 
be easily tailored to your own individ- 
ual requirements. 

To take advantage of the economies 
and benefits that go with buying addi- 
tives in bulk, just get in touch with any 
of the Du Pont Petroleum Chemicals 
Division representatives or the nearest 
sales office listed below. 


906. uy. 5, pat Ort 
Better Things for Better Living 
+ « « through Chemistry 


hemicals 
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religious, nationality or physical characteristics. He 
wasn’t interested in B or C students.” 

Then recently the Dean of a graduate school 
said the demand for science and engineering PhD’s 
is becoming a fad in industry—to the extent that 
many are being hired at high salaries to fill jobs that 
could be handled by men with much less educational 
background. 

If industry has set its standards this high, this may 
be why management cries “shortage” !—and educators 
reply, “Then why don’t you hire our graduates?” 

We all learn sooner or later that we must pay for 
what we get. We pay in many ways, money among 
them. In business and industry, you pay the market 
price, like it or not, if you get the goods, Is it a 
reluctance to pay in the market for what is wanted 
that brings the cry, “shortage?” 

All of us know men with engineering and scientific 
training who left the field for other occupations. Has 
anyone surveyed this group and examined the reasons? 
If the cause was to seek greater individual opportunity 
or compensation, then the technical profession may 
not have been comptitive in offering opportunity and 
compensations 


AS WE ENTER the 


ning of a new year, let’s take 


begin- 


What Problems 
In 1956? 


solutions we made in the past year. 
Gas regulation: At the beginning of 1955, one of 
industry’s big stumbling blocks was the FPC ruling on 


a look at what problems we're 
bringing with us and what 


natural gas regulation. It was hoped then that the 
Natural Gas Act would be amended to insure an ade- 
quate supply of gas. That problem is still with us and 
the chances for change in 1956 are probably no better 
than 50-50 

Supply and demand: This was a number one prob- 
lem in early 1955, but the picture has brightened 
considerably. In fact we might say that our fears at 
that time were not borne out. With the general economy 
on a boom, oil demand was proportionately high. For 
the year 1956, we can relegate this problem to only a 
routine role 

Sut there will be the problem of keeping costs in 
line with present product prices. The situation was 
and stil] is a buyer’s market. Our gasoline wars were 
not too bad in 1955 and we expect more of the same 
in 1956 

Imports: Oil imports were a serious problem to 
some during 1955 and not much happened to change 
It’s definitely 
carrying with us in 1956 


the situation a problem that we'll be 
Voluntary restrictions on 
imports have really not satisfied independents; and 
government regulation is not wanted by the majors 

Octane Race: There’s no stopping it, we 
Refiners have done well in 1955 to tool up for the 


admit 


situation but some small refiners have been squeezed 
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out of business entirely. We'll see the race continued 
1956. The problem will be to put out a higher quality 
product at the same price and still make a profit 

Manpower shortage: The supply of engineers wor 
ried many during 1955. The situation will probably 
be worse in 1956. The problem for 1956 will be to 
interest more high school students in science as a 
career and assure the supply of science teachers t 
make this inspiration possible 

These are all expedient problems. Here are the lon 
Will auto 
mation dislocate labor seriously? Will atomic energ\ 


Who's 
getting hurt by mergers? How will we be affected by 


range problems we answered to in 1955 
squeeze petroleum out of the fuels picture 
the guaranteed annual wage? The year 1956 will pro 
vide further answers to these problems but we do not 
view them with any immediate alarm. In fact, we 
think some of them will prove to be no problem at all 

Despite oul problems, 1956 should truly be a great 
year. The petroleum industry will find the answers t 
many of them and the others will fall in their prope 


place 





STOCKS OF DISTILLAII 


fuel oil are in fairly good posi 


Distillate Stocks 


tion despite recent high refin 


Giving Ground 
ing operations Colder weathe: 
and the larger number of oil burning furnaces in us 
boosted consumption of these heating oils to the point 
that drafts on distillate inventories have been consider 
ably heavier than they were a year ago. This has 
occurred despite the fact that output of these oil 
from the first of November to December 9 averagee 
118,500 barrels a day more than had been produced 
a year earlier 
On the later date. distillate oil stocks totaled 154, 
million barrels, which showed they had been redured 
17'4% million barrels since the first of November, I 
cold weather prevails, inventories of distillate will be 
dropped to desirabl levels by the end of the heatins 
season, With the heating oil situation looking bright 
the only apparent Cause for concern is that current 
high refinery runs will result in accumulation of toc 
much gasoline 
Record runs to refinery stills have resulted in larg 
volumes of motor fuel. Inventories of gasoline hit 158! 
million barrels on December 9, an increase of 6! 
million barrels since the first of November At that 
point, they were nearly 8 million barrels greater thas 
they had been at the same time in 1954, although the 
were only 2 million barrels ahead at the beginning of 


Nove mibe I 


stocks grew by only one million barrels 


During the sar period of 1954. vasoline 
It would appeal desirable if motor fuel inventor: 
build-up during the next three months could be held 
closer to the vear-before rat They are already 8 mil 
lion barre] ib ( i far ago and thi Spre ad ecm 


adequate 





Fig. 1. Sensitivity versus apprecia- 
tion, Note that the appreciation 
at any given sensitivity level in- 
creases with lead concentration. 
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SENSITIVITY, OCTANE NUMBER 


Blending Hydrocarbons for 
Maximum Octane Potentials 


By F. D. BUERSTETTA 
Ethyl Corporation, Detroit, Mich. 


The manufacture of high-octane gas- 
olines to meet today’s and tomor- 
row’s automotive demands is putting 
increasing pressure on the refiner. To 
meet these requirements, the avail- 
able hydrocarbon components in the 
refinery must be blended to best ad- 
vantage to give maximum perform 
ance on the road. 


Each octane number at the 100 
octane level may cost as much as 15 
to 20 cents per barrel. Thus there is 


a marked incentive for insuring that 
every laboratory octane number, ob- 
tained at this great expense, pro- 
vides corresponding antiknock per- 
formance in cars on the road. 


Hydrocarbon blends studied 
As part of a continuing Ethyl Re- 
search program to establish the fun- 
damentals of laboratory versus road 
antiknock quality, a study was re- 
cently conducted in which the be- 
havior of blends of pure C; and C, 
hydrocarbons was examined. 


Within this C,-C, range, the four 


For more data on advertised products, use Readers’ Service Cards, last page 


basic hydrocarbon types — olefins, 
paraffins, naphthenes and aromatics 

were blended in varying propor- 
tions. Actually, a mixture of iso- 
octane and n-heptane was used as 
the paraffin constituent to permit 
maintenance of a constant Research 
octane number while investigating 
the effects of tetraethyllead concen- 
tration and variations in hydrocar 
bon-type composition. Toluene, di 
isobutylene and methylcyclohexane 
were selected to represent the aro- 
matics, olefins and naphthenes, re- 


spectively. Each of these hydrocar- 
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Send for your free copy of a technical paper entitled “Octane 
Possibilities with C7-Cg Hydrocarbons” by F. D. Buerstetta and 
T. W. Warren. Address your request to Box 14, Ethyl! Corporation, 
100 Park Avenue, New York, N. 








bons was blended in concentrations 
of 20, 40 and 60 per cent by volume 
with the proper paraffin mixture, 
giving nominal Research octane lev- 
els of 92, 96 and 100 at each of four 
tetraethyllead concentrations—0.0, 
0.5, 1.5 and 3.0 ml. per gallon. 


Each blend was evaluated in single- 
cylinder laboratory test engines and 
was then rated in the 9 to 1 compres- 
sion-ratio engine of a 1955 passen- 
ger car equipped with an automatic 
transmission.Road ratings were made 
by both the Modified Uniontown and 
Modified Borderline techniques. 


Road appreciation defined 


Some of the test resuits are summa- 
rized in Table 1 in terms of road 
appreciation, which is the road anti- 
knock rating of a fuel minus its Re- 
search octane number—or the bonus 
obtained in actual engine perform- 
ance over the indicated laboratory 
knock rating. 


The general analysis of data shown 
in Table 1 may permit a refiner to 
achieve better road performance than 
could be secured by using only Re- 
search octane number as a guide. It 
will be seen that aromatics should be 
maximized and olefins minimized as 
much as possible when making top- 
octane fuels. Since most of today’s 
catalytic reforming processes elimi- 


nate naphthenes through dehydro- 
genation to aromatics, consideration 
of them is somewhat academic, but 
nonetheless interesting. 


Further evaluation of the large 
quantity of test data obtained from 
this project indicates a most inter- 
esting correlation between apprecia- 
tion and the concentration of tetra- 
ethyllead. Figure 1 shows a plot of 
sensitivity versus appreciation with 
points representing the same tetra- 
ethyllead concentrations connected. 
It can be seen from Figure 1 that the 
appreciation at any given sensitivity 
level increases with lead concen- 
tration. 


Conclusions 


The general conclusions which can 
be obtained from the study are as 
follows: 


1. Best over-all antiknock perform- 
ance can be obtained by blending a 
high proportion of aromatics with 
paraffins and adding the maximum 
amount of tetraethyllead. 


2. Where low-speed knock resistance 
is critical, high aromatic content is 
necessary. 


3. Where high-speed antiknock per- 
formance is critical, high aromatic 
content is less important, but maxi- 
mum tetraethyllead concentration is 
still essential. 





HOW 
Ethyl Research 


can help you 


At today’s high octane levels, 
the science of blending hydro- 
carbons has taken on more and 
more importance. As a service 
to the oil industry, Ethyl Re- 
search has launched a hydro- 
carbon blending program of its 
own to complement the inten- 
sive effort which the industry 


is devoting to this problem. 


Weare now testing many new 
blends in our laboratories and 
in high-compression engines on 
the road. Much of the data from 
these tests is being interpreted 
in terms of “‘road appreciation” 
to give refiners a better idea of 
the effectiveness of each blend. 
Write for a copy of “Octane 
Possibilities with C.-C, Hydro- 
carbons’’—another in the con- 
tinuing series of reports from 
the Ethyl Corporation on fuel 
blending and other studies of 


vital interest to refiners today. 


For further information, just 


call your Ethy! Representative. 


Table 1. Average change in road antiknock apprecia- 
tion with addition of aromatics, olefins or naphthenes 
to paraffins in the C,-C, range. 


He’ll be happy to arrange an 
appointment for you with one of 
our Technical Representatives. 


Added 
Component 


Modified Borderline 


Low Speed High Speed 


Modified 
Uniontown 


Research 
Octane No. 





92 Aromatics +0.6 1.1 +0.6 
Olefins +0.3 1 —2.0 
Naphthenes +0.6 2. +3.8 


ETHYL CORPORATION 
New York 17, N.Y. 


Aromatics +0.9 +1. +0.6 
Olefins +1.6 a —3.3 
Naphthenes +2.4 4.: +2.7 


erwr 
Aromatics +0.8 f —().7 Coepoe atom 
Olefins +0.5 af, 7 
Naphthenes +3.4 +1.7 Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Mich 


2600 Cajon Road, San Bernardino, Calif 
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Report on British Petroleum Company's 


$560 MILLION EXPANSION 


a ies i Se Ra 


War Ii? Here are the reasons: 
© BP’s decision to refine nearer the consumer market, 
rather than the source of production. 
® The Abadan refinery shutdown in ’51. 


SINCE THE END of World War 
Il, the British Petroleum Company 
has spent well over $560 million on 
refinery expansion. This has involved 
the building of completely new re 
fineries and the expansion ol existing 
installations in seven countries 

The dedication of the 70,000 
Kwinana refinery in 
western Australia in October of 1955 
marked the completion of BP’s main 


new 


barrel-a-day 


postwar refinery program. It is now 
possible to look back on this program 
ind consider its most important as 
pects 

In the last ten years, the pattern ol 
BP’s refining activities has undergon 
a basic change, This has been due to 
two main factors 

* Acceptance of the pole y adopted 
generally by the oil industry after the 
war of refining as near as possible to 
the consumer market, instead of near 
the source of produc tion 

® Closedown in 1951 of Abadan re 
finery 
that the de 


mand for oil products would slacken 


lt was thought at first 


alter the war, at least temporarily 


The de 


mand grew rapidly and to keep pace 


But this was not the case 
production of crude oil and refining 


capacity had to be substantially in 
creased 


In Europe and the U, K 


{ Spansion 


refinery 


programs in general wer 


LOO 





What Companies Are Leading 
In Postwar Expansion? 


On these pages is another in 
a series telling the story of Re 
fabulous growth 
War II. A 
it has kept man- 
and 


fining’s 
World 


since 
continuing 
agement, enginecring con- 
struction forces going full pace 
The Socony-Mobil story, an 
nounced for 
later 


this issue, will ap 


peal 











faced with considerable difficulties 
Many plants had been destroyed dui 


Inv the war, and there was an acute 


shortage of materials. In the early 


months of expansion, improvisation 


became the keynote. Oil units were 
modified, prewar cracking plants were 


skill 


throughputs 


converted to distillation, and by 


ind ingenuity, refinery 
were substantially increased 
BP made a 


tion to this expansion, In 


contribu 
1946, BP's 
total refining capacity in Europe was 
Now, with the 


refinery, 


considerable 


16,000 barrels per day 
Aden 


of Kwinana refinery, the company has 


commussioning of and 


a world-wide capacity of 700,000 bpd 


BP has three 
King 


United Kingdom 


main refineries in the United 


eae 
"ie er 


dom, Llandarcy refinery, South Wales 
has a capacity of 70,000 bpd; Grange 
mouth refinery, Scotland, 50,000 bpd 
and Kent refinery, Isle of Grain, 90 
000 bpd. The company also has a 
small 3500 bpd refinery at Pumphers- 
ton, Scotland, for the refining of shale 
oil 

Llandarcy is the oldest major re 
finery in the company. It was opened 
in 1922 to deal partly with crude oil 
and partly with semi-refined oil 
shipped from Persia for re-distillation 
into white products 

Soon after the war plans were put 
in hand for increasing Llandarcy’s ca 
pacity, primarily by means of a 
4),000-bpd distillation unit. This unit 
1949, had 


the distinction of being the first major 


new 


was commissioned in and 


piece of new refinery equipment com 
missioned in the U.K 


In 1951, when Abadan closed, every 


since the war 


effort was made to augment the re 


mnery throughput The two thermal 


crackers of prewal days were con 


verted into crude topping units, and 
the throughput was raised to more 
than 90,000 bpd. With the re-opening 
of Abadan refinery 


BP now has a 40 


howe ver, in whi h 


percent interest, 
rated been 
reduced to 70,000 bpd 

Other 


include a 


Llandarcy’s Capac ity has 


Llandarcy 


Plat 


units installed at 


catalytic cracke i 





After Dunkirk = Grangemouth expansion project 


started in 1949, and capacity was in- 
Refinery in Dunkirk, France, after May, 1940, bombing. As photo shows, plant was nearly demolished 


creased from 7500 bpd to 50,000 bpd 
Then B.P. rebuilt 


by the installation of a new distilla 
tion unit and the conversion of 
thermal crackers to crude distillation 
units. A catalytic cracker has been in 
stalled, together with treatment units 
and the { Spansion program was com 
pleted in 1954 with the commissioning 
of a catalytic polymerization unit, a 
Girbotol plant and a sulfur produ 
tion unit 

I he refinery also provides feed 
stock for the manufacture of chemi 
cals. In 1947, BP, in partnership with 
The Distillers ¢ ompany formed Brit 
ish Petroleum Chemicals Ltd., and a 
factory was built next to Grange 
mouth, Naphtha feedstock is supplied 
by pipe line from the refinery, and 
the factory 1s producing two alcohols 


ethanol and isopropanol. Another 
plant that « Forth Chemicals Ltd 
in which BPC and Monsanto Chemi 
cals Company are partners, has been 
built mear the t for the manu 


facture of monomeric styrene 


Although Llandarcy and Grange 
As It Looks Today... “as well 1 


were ituates 0 supply 
MEK and Contoct Filtration Unit in center with part of Furfural Extraction on right, and wax markets in the north of England, Scot 
finishing unit in right background land and Ireland, the cc mpany lacked 
refining Capacity in southern England 
According i site for an entirely new 
refinery is chosen on the Isle of 

Grain, Kent, and work tarted 
1950. Originally, the new refinery was 
to have a capaci | 10,000 bpd but 
with the ing of Abadan, this wa 
ed to GO0O00 barrel 
Construction is divided into three 
ue lhe { nvolvin the com 
tn oni 0 1” YOO00 bpd distilla 
tion unit —t est in Europe wi 
completed i The refinery wa 
completed h the comm 
oning ) i i unit, Other 
itt i cata 


uum distillation 


ind i! 


Evrope 
the BP roup had 
refinery ¢ Continent. Thi i 


ive outhern France, operated 
former, and lubricating oil plant, in re n inproved grad : 


ociate Societe Fran 


ludin: propane deasphalt ng yinne all BP ¢ :pacit 
fural extraction, M.E.K. dewaxinys t ex i uit ' v 000 bpd 
‘ " , 000 bod 
ind recrystallization and high ' 
werature clay treatment unit 
, : ad id | irent 
Grangemouth refinery, on the Firt! TT var the ine! iad te 


Lavera ou not mn be ible 
ol Forth Scotland vas opened j { . ‘ } ve . 


1924. As in the case of Llandarcy, tw it not recommen See BRITISH PETROLEUM 
racking units were installed in | itor | v } Page 245 
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THEY HELPED PLAN THIS ISSUE. The 1956 Maintenance Issue 

Editorial Conference was held to establish the limits and type of 

editorial content for this issue. Attending the conference were the 

industry experts shown above, left to right: W. S. Janssen, American 

Oil Company; G. R. King, Humble Oil & Refining Company; P. E 

Nicholls, Jr, REFINER staff, and C. W. DeLong, Shell Chemical 
Corporation.” 





FOREWORD 


MAINTENANCE, like death and taxes, is for 
ever with us How well it is administered and 
engineered can mean the difference between 
profit and los 

[his is so clear, when the majority of the people 
are on the payroll for maintenance And cost of 
maintenance is about the only controllable variable 
expense left to be improved Fores ol compettion 
ets basic feed stock and end product prices. Also 
proce method and capital costs are fairly well 

tablished, as are trends of taxes and pay rates 

The continuing demand for increased quality 
and vanety of end product tends to enlarge the 
maimtenance burden This results from vreatet 
complexity of facilities and more involved proces 
ing technique [he increasing size of plant adds 
to the problem of tran portation communication 
upervision, and coordination 

Ihe conduct in human relation probably 
the Host lnportant single factor in the degree ol 


iccomplishment of the desired end result And 


the bargaining unit relations will have much bear 
ing on the final cost 
\ major olfset to the forces tending to incre: 

expense 1s found in improved technology, better 
method tooling eflective engineering plannin 
ind coordination. In this manner the highest util 
zation OF manpowe! equipment and mate il can 
bye achieved loo the downtime of unit vil he 


minimized 


The attendance y executive enginee: 
other employes of oil companies at these edit ‘ 
not constitute an endorsement of the REFINER or I 
cation, The fact that these industry leaders are allowed to attend 
these planning conferences shows the interest which companies have 
n the planning of sound editorial content for the indust: 


Ihe size and importance of maintenance in the 
industry led PerRoLEUM REFINER to establish spe 
cial maintenance editorial coverage. ‘This Mainte- 
nance Issue emphasizes two broad parts ol the 
subject--Administration and Preventive Mainte 
nance We believe that in these two areas alone 
major betterments in industry practice are possible 
And to help accomplish the improvement we are 
presenting the authoritative views and experiences 
of the industry itself 

The approach to editorial content was set by 
industry men at the Maintenance Editorial Con 
ference. In this way we seek to best serve the in 
terests and needs of REFINER readers. Any credit 
due, goes to the industry men who set the cuide 
for this Maintenance Issue 

lo v1Ve some tangible measure to the cost ol 
Inaintenance we have the results o an industr 
wide survey. ‘These results relate cost to product 
values, This relation, in the final analysis then 
the only one that really counts. The difference 
between all cost and product value spells out 
profit or loss. sink or swim 

lo assist us, as a publication im Sé 
industry and our readet we need your hel Wi 
need your criticism and comment Please tell l 


when you have revicwes ] ! what 


do that will better ae | 





Maintenance Cost Summary .. . 
(These data are industry-wide averages 
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PETROCHEMICAL NATURAL GASOLINE 
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INCLINING 
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$18,785 —- = $18,333 The amount of money in 


dustry will invest in equip 





= ment to do the job of one 


man 
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Maintenance Cost - Thousands Of Dollars 


12 Month Average 
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How Effective 





Here are three ways to find out: 


® Analyze existing reports. 








® Use statistical activity sampling. 








® Measure use of activity. 





A. N. Smith 
Ste nbera: Lt } 
Montreal 


HOW 


avainst a 


OFTEN are 


namtenance 


complaints 
department 
justified ’ Many barbs are directed at 
mamtenance people with little effort 
made to find out if the coneern ts 
justified 
Sometime the concern hinges on 
the relatively laree bite that mainte 
nance takes from total operating ex 


Morte 


around the uncertainty that generally 


pense often it is centered 


accompanies any consideration — of 


maintenance expense. Is it too large 


Lhese 
plant people 


or too small? questions con- 


tinually plague Vhey 


needn't, because there are many ways 
effort 


to evaluate the maintenance 


104 


Part 1—Evaluate Your Current Reports. 
Part 2—Evaluate by Work Sampling. 


Part 3—Evaluate by Craft Measurement. 


These 


yardsticks 


should he used b 
Ineasurement 2 


range from “rule-of-thumb most companies 


to detailed «The u of 
. St ) 


lor sampling 


statisti al procedure s 


techniques involving standard time 


ACTIVITES n the main 


data 
| hree 


tnaintenance 


tenance organization 


3. The 


efficiency 


methods of evaluating any 
actual measurement of the 
organization will be dis 
with which maintenance 


CUSM ad 


1. The 


taken 


uses this “ACTIVITY 


development of yardsticks The cost of using these techniques 


from reports which are ol varies greath Using current reports 
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FIGURE 1—Maintenance cost graphs 
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Your Maintenance Dollar? 





TABLE 1——Summary of Maintenance Costs 


REPAIRS 


Labor 
DEPARTMENT 
This Last 
Month | Menth 


This 


Plating Dept 279 
t Metal 1114 
40)" 
130 
$80) 


254 th) 
Shee LOIS 
Final Assembly ; 
Press Shop 


Foundr 





ib- Total 2311 


Material 


Month | Month 


SERVIC 


Labor Material Labor 
This Last This Last 
Month | Meath Month | Month 


Last This Last 


72 a] 1) 15 hi) i] 
45 51 125 118 
9 | 5 43 
~ 7 15 


it 5 41 








al 


ALTERATIONS 
Material 


This 
Month | Month | Month | Moath 


GRAND TOTAL 


Labor Maternal Total 
Last 


Moath 


This 
Month 


This 
Meath 


Last 
Month 


Last 
Month 


This 
Moath 


Last 


; i) 
Las 14h 
20 . 








ol 
effectiveness is inexpensive. It’s actu 
ally 
The 


likewise, very easy on the por ketbook 


to obtain some idea maintenance 


using what you already have 


work sampling procedure is 
2 he . . le 

but the expense olf implementing a 
work measurement technique is usu 


should — be 
the method 


great, However, it 


that 


ally 
stressed whatever 
followed, as long as some care 


erted 


is @%X 


potential savings will likely 
greatly outweigh the cost 

It is important to realize that there 
to the ol 


In so tar 


are certain limitations use 


certain of these yardsticks 


as their use is confined to analysis of 


one plant, they are extremely useful 


However, if they are used to compare 
different plants, their value becomes 


negligible loo many other factors 


tend to confuse the issue such as, type 
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ol 


ol 
facilities, 


ol 


continuous 


process, age equipment use 


Intermittent 


etc. These all play an im 


ope ration 


portant role in allowing any logical 


comparison 


Evaluation Using Current Re 
ports It that 


useful 


mentioned 
he 


report 


has be en 


many yardsticks may cle 


rived from normal monthly 
of practically any plant. Examination 
of these that 


many facts 


routine reports shows 


light 


jlant production in feet, pounds, gal 
I I 


come to such a 


ions, et raw material costs powe! 


costs, Supervision costs, maintenance 


ete It is 
there 


altogethe I 
be 


breakdown reports, overtime report 


costs 


probable 


that will also equipment 


backlog reports, et 


Each report may serve some useful 
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College 
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How Effective is Your Maintenance Dollar? . 





function but, as a yardstick for the 


evaluation of maintenance, is none 


too reliable. However. when some of 


these are combined and analyzed 


they provide an interesting picture 
of maintenance effectiveness, For in 


tance how 


you may have a report 
ing a higher production figure than 
last period, which everyone is happy 


to see. At the 


tenance 


ume time, the main 


costs may be higher, which 


by themselves, may or may not be 
But, if in the 


yveriod you had developed a ratio of 
| | 


unfavorable previous 
units of produc tion per maintenance 
find that in thi 


of higher maintenance 


dollar you might 
period in pile 
costs the 


ratio 1 till a better one 


Further corroboration of a better 


ing maintenance picture may be de 
veloped if ratios of the maintenance 


dollar to the ale dollar, of 


payroll to total work 


nants 
NnAanee payroll 
are also examined 


look ul 


mon method 


Let us ome of these com 


of evaluating the main 
and let us ce cribe 


They 


trate the point that many plants have 


tenance function 


them briefly will serve to illus 


the means on hand to do their own 


evaluation if they will only use them 
Classifications: 
should be 


classified for work handling purpose 


|. Maintenance Cost 
All maintenance ¢ x pense 
categories Re 


Alteration 


suvvgested 


Service 


into these 


palrs and 


eh pau 


tools 


This include 


and materials used by the 


the cost of 
tirns 


maintenance personne 1 in re pairing 


mechanical and building facilities 


Fon example this would authorize 


work on tools, electric motors, pump 


distribution lines as well as roof. re 


pairs, painting tructural steel. ete 


available if 
costs like thi 
would be 


with chang 


There is a yardsticl 


ou so sevrcvate youl 


Equipment repall expected 


to vary directly 


duc tion 


be fairly 


to production 


inh pro 


while building repairs would 


constant being Littl relation 


and usually set b 


poli \ 


es é: Includes the cost of time 


, , 
tools and material utilized by person 


nel in maintaininey buildings, ground 


ind equipment in a clean and tidy 


condition. ‘This, in effect, is “policy” 


maintenance, Preventive maintenance 


inspection and overhaul programs 
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would be 
Other 


nance 


a vood example of this 


examples are lawn maint 
janitor service, et 

In addition, this classification might 
cover all work performed as a service 
to operations that might be otherwise 
performed by 


operating personnel 


themselves, For « xample, of this clas 


sification are machine changes be- 


caus ol handling 


production ma- 
terials, cleaning-up spills 

Usually you expect the former ex 
pense to be stable and expect the lat 
fluctuate irregularly 


ter to very 


® Alteration 


tool 


Include the cost of 


time and material utilized by 


Inaintenance personne! while pel 


forming improvements ol a muno! 


nature relocations or additions to 
existing facilities, where capital in 
vestment is not involved 


This little 


to production and little relation to 


expense bears relation 


previous costs. It only reflects current 


concentration upon this type of work 
Usually 


is controlled that the total man 


however, this type ol ex 
pense 
hours so charged as a percent ol the 
total work 


10 


force hours seldom exceed 


classification 
that all 
your maintenance expense is charged 
As such, 


it utterly unpossible to explain why 


If you haven’t any 


whatsoever the chances are 


as “repairs.” you may find 


Inaintenance 
his 


In spite of the fact that 


costs are 


Increasing 


unfortunately, will be the case 


you know and 
others know that the average mainte 
nance organization is called upon to 


that, by 


could he 


no stretch 


called 


perform many job 


of the imagination 


If pall 


) 


2. Summary of Maintenance Costs: 


Lhis Uulbmarize Mamtenance ( 


pense bh each accoun}t and b pre 


Vic ly cit cribed cost classifi ation 


Usually, the current month’s figure 


month’s as 
lable | but 


place ol this s an 


ire’ compared to. last 


hown in the exhibit 


Ometirnn in 


A\ { to cate column. Examina 


tion of each iccount will show 


whether the month’ spending 1s nor 


mal or not Sometimes. each fieure 


l compared to a budgetted figure 


which allows for still tighter control 
\s management lable to judge 
dollar 


Ve lops «i 


By this 


maintenance elliciency by the 
it spends th 


report ce 


ture the spending 


report management 1s given twelve 


opportunities a year to investigate 


the causes of performance Variance 
3. Maintenance Cost Graphs: Figure 
1. Of all the 
called 


concerned with those of production 


reports executives are 


upon to scan, they are most 


and sales. Maintenance people are 


not unaware of this. They, therefore, 


believe it is easier to justify mainte- 


nance expenditures by means of a 


definite relationship with production 
Units of production divided by main 


tenance dollars will provide a ratio 


which, if graphed will reflect present 


conditions 


An increase in this ratio indicates 


definite improvement, while a de 


crease May Or May not point up an 


unfavorable condition In order to 


look 


for the main influence responsible for 


decide this, we must carefully 


may be decreased 


highe: 


may be any 


the decrease It 


production but maintenance 


costs OI it combination 


of these. It must be remembered that 


an unfavorable ratio merely serves to 


focus attention——it does not condemn 


t. Backlog Analysis: Supervising pet 
sonnel besides being interested in the 


present distribution of maintenance 


labor hours is naturally interested in 


the non-routine commitments ahead 


Routine 


ried out prope rly 


of each craft chores, if car 


will require a fixed 


proportion of each craft’s available 


time. It is the non-routine requests 


that can cause the most trouble and 
word the sum 
called “backlog.” 


When adequate conditions prevail 
bac | log ol 


for want of a better 


ol these jobs 1s 
+/6 weeks provide a de 

load. ‘The 

a backlog of this order 


a smaller or 


sirable work Variations 


from indicate 
larger 
load 
should be 


backlog, besides 


measure of the current 


crew necessal to 


carry the work 


| 


Howeve1 it recoenizea 


that the beins a 

work loa 

vulnerable to the i 
When 


reduced tor an reason, the edge of 


extremeh 


ulnYg 


rate of job 


requests this ! 


thr ach los tool 1s blunted 


9. Equipment Downtime Reports: 


One of the most valuable tools 
estimating the effectiven 


maintenance departmen 


tion of all equipment dow 
cause ol repal 
behind a break 


always be 


1 he basi reason 
charged 


length 


1 should not 


te poor maintenance but the 





the out of 
should be so charged 
A report of this 


very helpful if some value can be 


equipment is service 


nature becomes 
attributed to the lost time. If a ma 
chine is idle due to breakdown, it is 
obviously not producing and 
lost lo-date, 
expense has been recognized 


money 


is being this type ol 
but no 
use made of it 

Obviously, if it is possible to record 
the total 


maintenance 


expense ol all equipment 
direct re 


lost 


such as the 
the cost ol 
duction, you can develop a_ better 


pairs to it and pro 
appre¢ iation of the amount of main 


tenance effort required 


6. Equipment Record Reports: Most 
cost reports scrutinized by manage 
ment highlight department mainte 
nance However, 


costs, maintenance 


supervision require a more detailed 
They vitally 
knowing what specific pieces of equip- 


costs It 


cost are interested in 
ment is not difficult to get 
this Any 
system worth the nam«e 
the 
If this is used 


information work orde1 


has a means 


to indicate equipment worked 
an internal cost 


And as 


data builds up, patterns of repetitive 


upon 


ing of all equipment is easy 


repairs become apparent 

Many of us are quite familiar with 
“the 10 percent rule-of-thumb.” You 
take 


any 


the annual maintenance cost of 


piece of equipment and divide 


it by today’s replacement cost If 
your ratio is greater than 10 percent 
you should do some investigating: if 
reasonably 


This 
after all 


it is less, you can be sure 


your costs 
thumb 


tions but it 


are in line rule-of 


look 


serve a a 


will not condi 


will 
point for cost scrutiny 

Recently a Canadian Management 
Consultant, B, A. Margo, of Mont 
Quebec, that he 


with the 


starting 


real vave notice 


personally was not satisfied 


very arbitrary “10 percent” rule as a 
measure. He 


whi h 


pi ture 


control set out to cde 


velop a formula would uppl 


a more realistic 

Right at 
that he 
that very 
hould hye 


Cal h 


pointed oul 


this start, he 


wasnt trying oO determine 


maintenance 
Rather he 


finding a formula 


prec ol equipment 
concentrated 
which 
vanization to 


He properly 


Ganization Is 


upon 
vould permit the iverage Ol 
pe nd” correctl 
assumed that each o1 
much 


Therefore, he 


hudget rt 


vIVeTI onk 4) 
mone to work with 
attempted to correlat 


Januar 


placement value and working condi 


tions. His efforts were successful and 
any analysis of equipment cost using 
his formula is in my much 


than the 


opinion 


more exact rough rule-of 


thumb 
It works like this 


|. Determine the plant maint 


nance budget as well as the pl int re 


placement value Let us say lor 


maintenance budget 1s 
$300,000 and the re placement value, 
$5 million. The 
budget to re placeme nt value is $300 
000/$5 million or 0.06 


2 Accept the limit life o1 replace 


example, the 


ratio ol maintenance 


ment age as twice the average life 


then 


maintenance limit 1s 
The 


limit budget to replacement cost rato 


allowable 
2 $300.000 or $600,000 


is now 2 Ob 


0.12/12 
}. Let us look at a piece ol equip 


$10.000 to re 


or Uf] 


ment which will cost 


place 

+, Evaluate the service condition 
for this equipment, such as corrosion 
load, vibration, ma 


capac ity, usage 


terials, ete 
5. Assign arbitrary 
each of these 


weicht the 


point values to 


conditions which will 


relative Importance 
their influence on maintenance life 
that 


may have developed this table 


equipment. For example 


Corrosion 
Capacity 
| Saute 
Load 
Vibratior 
Materials 


h Multiplh each ot these facto 
call a 


for oul 


to determine a figure; what we 
lactor Thi 


piece of equipment 1 14.6. All 


weal obviouslh 
miilar 
Ati 


prec ol equipment 


year factor 
Obtain the average weat 
all the equipment in the 
Thi total of Vv 


indi 


ar lactol | 
qual prec ol equip en 
by the number of 

issulie that 


Aye) 


nance on 
placement 
ionthnl 


10.000 


would not be overly concerned as 
as total annual cost did not ex 
$1000. We see. 


conditions as Margo 


long 


ceed here, theretore, 
that using service 
has suggested might result in a better 


b id 


Thi procedure 


ippreciation ol et spending 


merits more than 


passing consideration by many pres 


ently engaged in evaluating the 
eflort It 


iain 


tenance would that 


Mar: I 


that dread question 


tipper il 
close to an answer to 


W h il should 


vers 


cost?” 


mamtenance 


7. Intangible Factors: ‘Vhere are ce 


factors which should 
rarded 
ellectiven ol a maintenance organ 


Many of 


ment of 


tain intangibk 


not be disre in evaluating the 


ization these are based on 


the jud) maintenance super 


ion and are extremely difficult to 


isses Sore are bevond the control 


ol maintenance Supe rvision and soe 
which 


over-all effi 


determined 


impose working conditions 


must be understood if 
crem is to he 
We do not propose 
detail for 


understood It 1s 


to discu them 


in any their effect is well 


ufficient to men 


tion them. ‘They include 


® Employe morale 


® Union avreement 
® Union relationship 
® Product qualit 

® House keepin 

® Selection 


pare part 


® Cralt limitation 
® (dual Ol maintenance 
e| ibe r ellicven 

he n 


ind labor 


jual iIntenance 


elliciwen nave been in 
cluded in the list of intangible 
mee planation 


treme! difficult 


ina coming issue 
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FIGURE | 


Motor record card uséd in maintenance record set up in the refinery in 1915 


How to Avoid 
Power Failures 


Here 


started 


effort 


are the results of an 


40 years ago to improve 


electrical equipment performance. 


Alex Lohse and R. L. Mallatt 
Union | H ny + ( slifornia 


Rode 


DECREASING 


failures by a 


KLEC 


simple 


PRICAL 


and effective 


preventive mamtenance program ha 
Oleum Re 


Union Onl Company ol 


been accomplished at the 
finery ol the 
alifornia 


I his prog 


ol top nanagement 


meng 


ram has the support 


desi nec! 


L915 by 


electrician, it had 


and shop foremen, Begun in 


the company’s chief 


its inception in the motor record card 


Figure | Down through the years 


this program was supplemented by 


many others, and at present consists 


of preventive practices in the follow 


ing divisions 


10) 


® Power Distribution System 


® Motors and Motor Circuits 


® Lighting 


® Communications 


By following 


in these divisions, with funds provided 


preve ntive maintenance 


by manavement thorough de Sign en 


gineering and conscientious work pet 


formance by the shop forces, electri 


al failures have been averted By 


electrical 


time of the 


averting failures, the “on 
refinery has been 
Oleum Refinery is a 65,000 


barrel per day integrated oil refiner 


stream 


increased 


Che maximum electrical demand on 


a half-hour 15,000 KW 


basis IS 


Power Distribution System 


Preventive maintenance of our power 


distribution facilities has paid hand- 


some dividends. Electrical energy has 
become the primary source of power 
for the refinery. Power failures rob 
refiners of profits. Power failures have 
been eliminated by the simple expedi- 


ent of regular inspection and repairs 
switchgear is 
quite troublefree. At the main 2.4 KV 
and 4.0 KV 
tested 


Generally speaking, 


substations the oil 
and the 


nas 


been circult breaker 
once each 
-to-back oil circuit 


2.4 KV gear 


can be inspected as desired by install- 


contacts 
With a 


breaker 


inspected 
back 


arrangement the 


yeal 


ing the spare breaker in the metal 
and servicing each Ahan I 


KV air break gear 


SCTV ICE 


clad geat 
The 4.( 


out of 


is taken 


during the annual gaso 


lin proce unit shut-downs and the 


equipment is serviced and cleaned 


only nominal 
level, oil leaks, 
checked 


transiormers are 


I ransformers 
Oil 


recelve 


attention and 


loose connections are annu- 


ally and painted 


every 4 or 5 years has been found 


that modern weather-] proof unit sub 


stations give remarkable 


service 
Whenever po sible, this type of equ ip- 


ment is installed in 


preference to 


single phase transiormers 


Major power failures during the 


last 40 years have been due essentially 


to weaknesses in the overhead 


Windstorms, 


power! 


lines heavy and 


rains, 


corros have been the 


ion principle 
| 


contributors to such inte rruptions 
five-year period (1945 


2500 KVA cir 


rede 


During the 


1950). two of the five 


cuits in the 


plant were ened a id 


later reconstructed. Power ahi wert 
trong but carried undersized wire 
Crossarimns 


Bare 


wire 


and poo! quality hard 


ware 
rBWP 
/ foot 


wire Was replaced with 


34-inch x 434-inch x 


crossarms were replaced with 


Qo 


t-inch x 5-inch x 8-foot arms, only 


angle crossarm braces are now used 


and pressed steel hardware has been 


entirely re placed with forged steel] 
is eight 


2500 KVA overhead distribution cit 


cult Each 


hardware, The refinery now h 


urmmimer we ha f i line 


crew inspect clean renew 
these facilitic Lhe 


is scheduled in such a 


repa r oO! 


and paint work 


manner that 


each structure Is ispected ever 


other year. This crew normally works 


from 4 to 5 months on this preven 


From 


failures 


tive maintenance assignment 


1950-1955 we have had no 


In the past we expr nenced as many 


PETROLEI 





We 
loaded 
circuit in the middle 1940's that cost 
us $25,000 in unit downtime alone 


as four power failures per year 


remember one on a heavily 


The record keeping system is sim- 
ple. Each structure, transformer, and 
unit substation has a simple numeri- 
cal designation. Records for the pol 
structures and unit substations are 
kept in a simple unit sub log in ledge1 
form. ‘Transformer records and re- 
pairs are logged on individual record 
cards similar to those used for motor 
records. Last, but not least, the people 
who execute this program are inter 
ested in obtaining the best results for 


each dollar in equipment investment 


Motors and Motor Circuits— In 


this day of increasing electrification 


of refineries it becomes more impor- 
tant than ever that the electric drives 
be kept running on a full-time basis 
We have been able to meet this de 
mand at a reasonable cost by a pro- 


gram of preventive maintenance on 


our motors and motor circuits 


Qur program of preventive main 


tenance for electric and cir- 


the 


motors 


cuits is outgrowth of the years 
of experience gained since the origi 
record was filled out. The 


three 


nal motor 


program consists of essential 


points 


1. Proper lubrication and repair of 
motors 


2. Periodic inspection and repair of 
circuits 


3. Proper design 


Proper Lubrication and Repair of 
Motors—-Our lubrication program is 
set up and carried out in its entirety 


by personnel in the Electrical depart 


1000 


MOTOR CONTROLLER RECORD 





rvre 


© | con wo 
HOLDING CON NO 


eT ALD 


FUSE OF BREAKER 


GALS OF REQUIRED 


| *. 7. fuse CAT wo 


CONTRO vourTs 


POTENTIAL TRANSFORMER NO 


4 
T 
4 RENEWAL PARTS BULLETIN HO 
+ 
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FIGURE 2—Motor Controller Record card which is used to accumulate and record all information 
on the unit and its circuit 


sole 


the 


selection of the lubricant 


ment. They have 
bility for the 


and actual lubrication of 


respons! 


the motor 
Che department is assisted in carry 
the 


operating personnel in their observa 


ing out its responsibilities by 
tions of abnormal operations of any 
motor. By having one group responsi 
ble for 
possible to control the frequency and 
way that 
Thus the 
minimized 
We have 
proximately 1000 three-phase motors 


all motors in the refinery it is 


each motor is lubricated 


evil of “over-greasine” 1s 


at the present time ap 
being maintained, The volt 


208 to 4160 Phe 


horsepower ranges from | to 3500 hp 


that are 
ave varies from 
Che frequency of lubrication is de 
termined by past experience with th 
kinds of 


In general, we lubricate each grease 


various types and motors 


filled bearing once a year. In specifi 


cases, we may lubricate twice a yea! 
when motors are in particularly hard 
service. Lubrication records are kept 
on cards 


The 


twofold responsibility. He 


man lubricating motors has a 
must first 


lubricate the motor with the prope! 
type and proper amount of lubricant 
His second responsibility is to visually 
the 


that 


motor and 


will 


inspect report any 


condition affect the opera 
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45 46 47 


Bearing Replacements For Preventive Maintainance 


Bearing Replacements Due’ To Failures 
9 











FIGURE 3—Graph showing increase in the number of motors in service and bearing performance 


January, 1956—PEeETROLE! 


his 


the foreman of the electri shop who 


propel 


as repalrs are 


tion condition 1s evaluated hb 


determines the ction to be 
taken 
it the next 

Critical 


ervice tor five years are 


In most « made 
cheduled shutdown 
motor that have been rn 
removed for 
overhaul ind 


a general inspection 


during regularly scheduled shutdown: 


Vhese 


firm 


motors are sent to an outside 


We have 


economical to use the 


found that it is more 


service ol 
motor vendor than to 


repair ain 


| his 


need of carrying large 


tain our own motor re pall shop 
eliminates the 
stocks of repair parts and expensive 


repair equipment. The motors that 


are not critical to a unit’s operation 


are rt moved lor ¢ verhaul only ones 


in every eight years unless inspection 


reveals the ity for an earlier 


Many motors 
outside of the 


neces 
refiners 
that 


removal in the 


unit boundari 


are on a part-time or standby basi 
when 
indicated trouble. We 
in the 
boiler 


- 
for 5/ year 


other than 


are only removed there is an 


have one motor 
refinery on a machine in the 


hop that has been in 


ervice 
without any maintenance: 


lubrication and externa 
cleaning 

F igure hows the rowth of the 
refinery b 
fail 


that we 


number of motors in the 


year and the number of 
ures. We 


have 


bearing 


make no claim 


climinated motor failures. but 


ve have a indicated by the 


graph 


reduced our failure iwnificantly 


Periodic Inspection and Repair of 
Motor Circuits \ ise of the 


motors 


in the ( 
preventive mamtenance ol 


Union take advantage of the pen 


od cheduled hutdown ol opel iting 
in fo maintai t mot circuit 
During the mh motor 
circuit r! u } 1) reading 


compared 


il the 


obtained 
hutde 
arop If) ifiSt titi alu 
gated for 1 Bel 





Avoid Power Failures .. . 





termined value of resistance, the cit 
cuit is replaced 


Each 


and inspected for 


motor controller 


1S Ope ned 
‘The 


overload protective device is actuated 


worn parts 


and calibrated with the use of a port- 
able 


from 


variable current transformer, Oil 
the oil filled 


is checked for breakdown voltage and 


motor controllers 
replaced when necessary 

The first day of each shutdown is 
devoted to the checking of the incom 
ing switchgear and the power trans 
time the 


formers. During this 


power 
to the plant is disconnected 

Any 
observed by the 
the plant's 


defects in the conduit 


run 
electricians during 
operation are repaired al 
this time 


At the end of 


motor 


the shutdown cat h 
has been inspected and_ re 
each circuit 


paired where necessary 


has been checked for its insulation 


value, and each controller inspected 


calibrated. With this 


nance accomplished, we have experi 


and mainte 
enced continuous electrical operation 
of the plant until the next scheduled 
hutdown 


All of the 


would be of no avail 


fore (7«) 


Proper Design 
inv thaimtenance 


if the motors and motor circuit 


maintained were of poor qualit oO! 
installed No pre 


mamtenance 


we're improperly 


ventive program can 


keep a 


continuous overloaded motor 


that 


ential in a 


running properly, ‘This means 
proper engineering is ¢ 
ood mamtenance 


Maintenance of 


must be a 


preventive pro 


gram equipment 


prime engineering factor 


when the plant is being laid out 


lighting 
well de 
Number 12 


used to 


general, the 


Lighting — In 


systems have proven to he 


igned and dependable 


wire or larger 1s eliminate 


voltage drop, In all hazardous areas 


and area exposed to the elements 


we normally install explosion proot 


fittings. Don’t raise eyebrows 


too high 


you! 


Maintenance repair costs 


soon cal up the difference in cost 
between weatherproof and explosion 


Light 


ing fixtures are a good quality single 


prool fittings in the small sizes 
lensed diffused light in operating units, 
refractors for street lighting, and fluo 
rescent 


I here 


refinery. 


fixtures in most offices 

are some 6000 fixtures in the 
sy and large, electrical fail 
ures in the lighting distribution sys 
tem are high 


infrequent. However, 


110 


FIGURE 4—Communications equipment racks 
arranged to provide easy access for servicing 
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LOHSE, who is construction 


California at its Oleum refinery, has 
with the 


Now in charge of 


been company ten yea 
all new construction 
refinery’s Engineering 


I ohse 


1945 as 


designed by the 


department started with the 


company in an electrical en 


yinecr, that 


spent ten years In posi 
advanced to 


Sine ( 


tion and Wa 


master 


mechanic early this year then 


he has 


enyvinect 


been moved up to construction 


Lohse 1s an electrical eng! 
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He holds a B.S 
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lamp replacement costs caused corn- 
cern in 1952. Labor costs for replac- 
ing lamps on an “as they fail” basis 
high. A 
group replacement program was 
begun in the fall of 1952. All lamps 
1700-hour 
words, all 
lamps are replaced twice a year. Fix- 


were very long-life lamp 


are now replaced on a 


service life basis. In othe 


tures are cleaned and washed only as 


dictated by operating conditions dur- 
ing these replacements. This program 
has resulted in a maintenance situa- 


tion which in itself is “preventive.” 


The end results are better service at 


a 20 percent saving 


Communications 


tions has become a major part of the 


Communica- 
refinery’s electrical facilities. The mod- 
ern form of communication is becom- 
ing increasingly more complex and 
therefore requires greater attention be 
wiven to its preventive maintenance 
Communications thought to 
include anything from the telephone 


Each of 


communication 


may be 


to an alarm circuit these is 


a form ol and must 
be ready to operate when it 1s needed 


The te lephone 


automat 


system 18 a private 
exchange It consists of 


automat equipment required for 


550 phon numbers, 500 telephone 
and 


of cable 


The maintenance of 


handsets 


approximately hive 


miles facilitic 


this equip- 
ment is carried out by 
These 

automat 


cable 


annual 


two communi 


cations men and 


men ¢ lean 
inspect the 


daily, The 


on an 


equipment 


ystem is inspected 


basis to detect cable 


trouble before the 


rainy season 
Hands: ts are ¢ le aned and repalire d by 


the S¢ 


men periodically. These com 


munications also 


men maintain the 
emergenc\ 


the local 


Preventive 


public address system and 
intercommunication = sets 
maintenance of these sys 
tems includes a 


periodic group re- 


placement of the electronic tubes 


Figure 4 


construction 


hows the panel type of 


used for the emergency 


his 


immediate Inspec tion and easy acces 


public address system allows 
sibility to the component parts of the 
system 

The radio system is 


brated 


Inspec ted, ( ali- 


} 


and repaired by a licensed 


firm on a monthly schedule 


Emer . 


gency repairs are made on a 24-hour 


callout basis 


Alarm and annunciator systems are 
repaired by scheduling repair orders 
periodically. The period is determined 


ee eee 
ee 


by operating experience 


TROLEUM REFINEI 
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Bundles before and after hydro-sand blasting 


Exchanger Preventive 


Maintenance Pays 


Here’s how teamwork 


methods pay off in reduced downtime and 


better performance. 


R. E. Butler and R. P. Coleman 
noOilc f 
WV | 


¢ 


£ California 


COORDINATION IS a 


tween Operating, 


must be 
Maintenance and 
Inspec tion departments il a preventive 
maintenance program 1s to work suc- 
The 


heat 


cessfully maintenance of more 
sub 
merged condenser bundles at the Los 
Angeles nion Oil Com 


pany of California is an excellent ex- 


700 


than exchangers and 


refinery of I 


ample. Performance of these 


equip 


ment units has much to do 


with 


meeting production goals 


Januar 1956—P1 


Performance and corrosion records 


ot exchangers are kept by the Operat 
ing and Inspection departments, re 
spectively 


and provide the necessary 


tablishing turn 
schedulin 
ork Oona planned ba 

Modern cleaning method 


information for ¢ 


around intervals, and for 


maintenance w 


po VeCT 
too] complete testing equipment 


adequate 


facilitie ind traimed 


M ynten 
parte nt to Car 


snop 
1 | 
personne! enable the 


rl out 


and good 


and algae 


ventive 


planned and pre maintenance 


Operating Department A larg: 
part of the responsibility for the pre 


ventive maintenance ol exchangers 1 


dependent upon the Operating cle 


partment Many olf the measures to 


prevent or retard corrosion are pet 


formed by the operators in the unit 
fluid 


ection 


Im the catalytic cracking ga 


plant where immoniated 


water wash and air injection are used 


to prevent hydrogen attack to 


changers and other equipment the 


activity of hydrogen probes which are 


located at criti il point in the system 
is observed and recorded. Water wash 


sample are taken so they can be tested 


im the thio 


laboratory, for 


and pH Phe 


jection ol ammonia organ 


inicl 
cyvanat controlled in 
inhibitor 
crack 
ing units for pH and corrosion con 
trol 1: 


in crude thermal 


topping and 
another cx 


ors role Ith pres 


Over 


unpl ol the opera 


entive maintenance 


96 OOO illons per minute ol 


water cooling are used in exchang 
and condense! boxe 
Careful control of thi 


necessary to 


throughout 
the refinery 


coolant } maximize it 


benefits and yet prevent exce ive col 
Lube 
main 
tained as near a pos ible at three 


rosion and damage to bundles 


side velocities of saltwater are 


feet 


per second, and water temperature 


ire not allowed to exceed 120 F. Care 


ful screening of the saltwater is don 
to remove 


terial In 


marine life and foreign ma 


addition, consideration j 
given to the prevention of air entrain 


Magnesium 


subme rye a 


ment in the system 


anodes are used with 


bundles in salt water condenser boxe 
to reduce corrosion to heads. bolting 
Plastic tube 
installed in the inlet 
he l] and tube 


tube 


ind subm rged piping 


protector are 


passe ol exchangers to 


prevent end damave that 


. | 
vould 


otherwise result from impingement 


ind erosion Figure 6 


Corrosion by cooling tower water 


controlled by 


the ¢ Jperating ce part 
through 


ment the addition of water 


treating chemical: Consideration of 


the type of treatment 1 based on the 


tendency, pH 
characteristic ol 
Routine 


performed on 


corrosion load ile 


bormins 


wal tion 


er in que labora 


anal ] 1 Water 


and special analysis is made 


treatment appeal! 


ice quat« 


lhe cleaning inter 
( tabli hed b the 


val of exe hane 


O\peratu 





Exchanger Preventive Maintenance Pays... 





partment from proce studies made 


on each exchanger. Uhe reduction of 


heat transfer rates determines the 


cleaning interval and influen es hed 


uled 


ind inspection 


turnarounds when maintenance 


work } performed on 
i planned basi 

lo further assist Maintenance and 
full bundle life 


the Operating department provides 


Inspection to utilize 


the Inspection department with the 


HAMIL 


operating conditions of 


tem pe rature 


and pressure, for which 


the exchangers are to be maintained 
In addition, the 
lied a 


pe nding on whether they must operat 


xe hanye mS are ¢ lassi 


“critical” or “non-critical” de 


without maintenance between turn 


rounds or whether 


Inaintenance Can 

he performed during unit operation 
Inspection Department fui 

tions of the Inspection department 


toward a preventive maintenance 


Anycles 


Inspecting the 


program at Los 
{ luck 


keeping progressive records of its con 


refinery im 


equipment and 


dition, ordering replacement and 


pare part and warehouse tock, and 


recommending repairs and improve 


ments. Recommendations are 


made to 


initiate a process investigation, a ce 


sign change, an ope rating ad justine nt 


or merely a straight substitution of a 


superior material depending upon 


economic considerations of the case at 
hand 

Heat exchangers are scheduled for 
INS pec tion when they are opened for 
cleaning or when the Inspec tion inter 
val based on corrosion has ex 


The fouled 


bundle is observed and recorded as it 


rate 
pired 


is removed from the shell, (Figure 2 
All components of the shell and 


bundle are then cleaned and in 


spected. From the results of this and 
previous inspections, any change in 


corrosion readily evi 


rate is usually 
dent. It is the Inspector’s responsibility 
at this time to anticipate the extent 


and future date of 


any material re 
placement or repairs, and to establish 
the future inspection requirements 
Any unusual condition found at the 
time of inspection is promptly called 
to the attention of the Operating and 
Maintenance departments for immedi 
ate action or preventive measures o1 
lor pre liminary planning of tuture 
considerations. The effectiveness of 


previous preventive measures or re 
pairs and the need for future corrosion 
protection measures, design and ma 
terial changes can best be 
ind established at the 


changer 


evaluated 
time an €x 
is Ope nN 


Included in the methods used for 


Inspecting exchangers are visual eX 


unination, ultrasonic testing (Figure 





FIGURE 2 


Exchanger bundles inspected for tube and shell side fouling 
when removed from the shell 


FIGURE 3 


condition of the 


Inspection of exchanger shell 
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Meet the 





R. EVERETT BUTLER 


engaged in refinery-inspection work 


has bee nh 
for the past five years, three of which 
have been with Union Oil Company of 
California. A mechanical engineering 
graduate from the University of Colo 
rado, he is now engineer in charge of 
heat-exchanger inspection at Union's 


Wilmington, Calif., refinery 





) magnetic particle inspection, 


ray, and beta ray, to name 


but a few 
Under certain conditions samples are 
removed tor 


metallurgical examina 


tion, It is important to make a com 
plete analysis of the fouled, damaged 
or corroded condition at the 


order to de 


time an 


exchange is Open in 


termine and justify the 


inspection 
means used 


Exchangers within the refinery are 


designed, repaired, and maintained in 


uses ultrasonic thickness 


measuring instrument 


Vol 


REFINE 








Authors 





RUSSELL P 


naker-welder 


COLEMAN, 


foreman for | 


boule I 
nion Oil 
Los 


has a background of 


Company of ¢ alifornia at its 
Angeles refinery 
26 years in the plant’s Maintenance 
lepartment. During that time he has 
served as shift maintenance foreman 


foreman and sheetmetal fore 





established Pres 
Exchanger Manu 
Union Oil Com 
pany Material and Design Specifica 


weordance with the 
sure Vesse] Codes 


facturers Standards 


tions, and Union Oil Company Main 
tenance Procedure Specifications. ‘The 
Material and Design Specifications 
‘liminates troublesome desien feature 
ind provides for construction in excess 
of the minimum allowable by the 
Vessel Codes Manu 


Standards necessary 


Pressure and 


facturers where 


FIGURE 4—Hydro-sandblasting tube bundle 


1950 


miuary 


It as the 


see that material purchased or repairs 


inspector's re sponsibility to 


recommended meet the above require 


ments 


Phe 


charged 


Maintenance Department 
Maintenance department is 
with the responsibility of actually mak 
ine the repairs and performing the 
cleaning operations recommended and 
predicted by the Operating and In 
spection ck partine nts. [his work must 


be done in a thorough, first-class man 


ner and each exchanger carefully 
tested before it is returned to service 


\ hurried 


mean another shutdown 


“patch work” job may 
Whenever possible cleaning and re 
pairs are ace omplishe d at the shop 
mechanical facilities 


Also 


pt mrt 


where complet 


ile available whenever condi 


tions will exchanver work is 
on scheduled turnarounds on a 


W hie rt 


rapid fouling, one or two 


done 


planned basis bee ause ol 


critics 


exchangers could shorten the run of: a 


major unit, bypasses are provided 


] 


these bundles mav be cleaned during 


the run 
During 


scheduled turnarounds of 


the units, exchanger repairs are mad 


primarily from recommendations 


based on the results of Inspections 


made during previous turnaround 


predictions of fouling 


and } 


from op 


FIGURE 5—Reassembling exchanger tubs 


bundle 


erating records, From this information 
facilities are made 


Maintenance Plan 


repall l¢ 


and 
ivallable by the 


ning Office to 


Ith Lnhpowe I 


MaKe Wa por 


exchanver bundle hel tubesheet 


ind heads 
cheduled tor 


removed trom 


I KCl Pcl bundles 


leaning or retubing are 


thei h 


i traddle 


ind hauled to the shop on 
Both the 
of all bundles ar 
sandblast 


truck inside and 


ide of the tubes 
unit 
Ihe installation of this unit in 1954 


bundlk 


Phe method product 


cleaned imsothae hydro 


has reduced cleaning time of 


by 50 percent 


cleaner bundle than wa possible hy 


previous methods, thus improving heat 
and facil 


transter, lengthening runs 


tating ITISppes ton 


The entire circumterence of the 


tubes of square pitch bundles can be 
metal throughout the 


bundle 


bundles an be 


cleaned to bare 
diameter of the Priangular 
pitch successtully 
cleaned except for the center core, In 


this case complete removal of the 


material between the tubs is (at 


complished but some deposit miay ln 
creumberence of the tube 


bundle big 


left on the 


in the center al hie 


] 
The hydro 


with fresh 


ure 


mdbia iiniit operat 


water pumped at 1600 


pounds per square inch through a high 


pre tire hose te i mixing chamber 


MAINTENANCE 
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where clean blasting sand is injected 


from a Neoprene lined 
flow 


hose to the 


pump. ‘The 


mixture then through abrasive 


resistant gun and the 


blasting nozzle. The blasting nozzle is 


mounted on a track and movable car 


riage, and } operated by remote con 
trol from outside the hydro-sandblast 
room. With the bundle set on a rotat 
ing assembly, the operator can ma 


full 


and acro Ori 


neuver the nozzle the leneth of 


the bundle end, Clean 


ing the inside of tubes i accompli hed 


bundle lowly while 


vertical passes acros the 


by rotating the 
making slow 
tubesheet Figure 4 

After hydro 
plete the 


andblasting is com 


bundle is shop tested for 


tube or roll leaks and returned to the 
unit, It is reinstalled in the shell using 
a complete set of new gaskets and 
given a final tube and shell side hydro 


static test 


Exchanger bundles scheduled for 


either partial or complete retubing are 


moved from the hydro-blast unit to 


We 
found that it does not pay to replace 
tubes at a 


the shop for dismantling have 


one or two time except 


under unusual conditions. If tubes 


start to fail the bundle is retubed or 


at least the entire de pre iated pa re 
placed 


All components of the dismantled 


bundles are thoroughly inspected 
lube heets are checked to determine 
if the gasket surfaces will require ma 


chinine due to excessive 
Lube holes are 


out-of-roundness o1 


COTTOSION OF 
erosion inspected lor 


damaged Cla 





FIGURE 7—-Tubes are expanded in square pat 
tern working out from center 
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FIGURE 6—Plastic tube protectors are installed 
on inlet passes of saltwater bundles to prevent 
tube-end impingement and corrosion 


baffle art 


realigned, and tie rods and spacers are 


tions, cro straightened and 


rere wed oO! repaired Channel and 
floating head gasket surfaces are 
checked and, if required they are 
overlaid with weld metal and re 
machined to the original dimensions 


Channe | pa ribs are re plac ed or ovel 
laid with weld metal as necessary 


W he n the 


for inserting the 


bundle carcass is ready 


tubes, care is exer- 


cised that the each tube 
free of all 


Figure 5 


portion of 


entering the tubesheet is 


oil, grit, mill scale, or rust 
With the 


sembled 


bundle completely as 
overall dimensions art 
checked and the tubesheets properly 


set. Six to eight are then lightly 


tube s 
( xpanded at four locations around the 
periphery on vertical and horizontal 
center lines, and in a square olf tubes 
at the 


center of the tubesheet to serve 


as anchoring stay lubes are ex 


panded in a square pattern, working 


from the center of the tubesheet out 


with the corners of the square on the 


horizontal and vertical axis of the 


bundle 
expanding tubes prevents bowing or 
the tubesheets. Controlled 


expansion of exchanger tubes is used 


Figure This pattern ol 


warping ol 
to insure uniform tightness and hold- 
ing streneth in every tube joint, and 
breakage of 


to prevent distortion or 


the ligaments in the tubesheets, Con- 


trolled expansion ol tubes has also re 
duced job time through the reduction 


ot leaking tube joints that would re 


The 


is then shop tested 


quire rt rolling and re-testing. 


re-tubed bundle 


and returned to the unit for installa- 


tion 


In order to reduce down time and 


work loads on turnarounds we 


peal 


have a number of spare exchange 


bundle Fouled or depreciated 


bundles are removed and replaced 


removed bundles are 


after the 


with spares he 
then cleaned and repaired 
returned 


pow' I and 


unit Is to service and man- 


equipme nt requirements 


are not so critical. Considerable savy 


ings can be made by standardization 


of exchangers so that fewer spares Can 


take care of a greater number of ex- 


change 
When only 


Ing are 


minor repairs or clean 


necessary, or in the case of 
fixed tubesheets, re 


condense! with 


pairs are made in place 


When making tubeside repairs or 
cleaning in place, the exchanger is 
first isolated and depressured. The 
channel cover 1 then removed and 
the shell side hydrostatically tested 
l'esting in this manner will indicate a 
tube or roll leak, or a floating head 
gasket leak. After the initial shell test 


| compl ted, the shell cover and float 


ing heads are removed, and the bundle 


prepare d for cleaning 


If the 


cale or sludge, such as that deposited 


tubeside fouling is a soft 


by saltwater, effective cleaning can be 


done using a hydrojet followed by a 
wire brush, (Figure 8.) In cases where 
a hard scale is found. the tubes are 


cleaned with a hydrodrill or dry sand- 


blasting a oe 





FIGURE 8—Hydrojetting the ixheside of a sur 
face condenser in place 





Planned Refinery Maintenance 


Engineering control . . . good records . . . and 
clearly defined organization go together to produce 


results. 


W. G. Elgie 120 engines and turbines, 300 storage How Much Work Does It Need? 
The British Petroleum Company tanks. and a very large number of Having established how much 
Kent Refinery, England valves and other smaller components plant is to be maintained, the next 
From this inventory the plant record tep is to asse the work to be done 

ENGINEERING MAINTENANCE = and history cards are developed, of on that plant. Each item of equip 

at the Kent refinery of The British which there are several thousand. By ment must be studied and a preven 
Petroleum Company is a major opera- their use the apparently complicated — tive maintenance scheme devised to 
tion whi h ext nds ove! an areca ol system ol planning and scheduling ensure TLANIUTLUIT € Hhicien y Lhe ideal 
900 acres of which 650 acres are ov necessary in modern works can_ be would be to adjust all maintenance 
cupied by process plant or tankage simply and economically dealt with work so that plant failures were an 
The network of major pipe racks is Figure | shows the card used in the ticipated by a small margin of time 
eight miles long and the road system index system at Kent, Not particu Th involve establishing an in pe 
extends for 22 miles. There are six larly the space given for the histor tion procedure which operates in two 
miles of railways and seven oil of the piece of equipment concerned ae ; \ eer pe. ootitean ten 
loading jetties The streneth of the which is carried on to continuation aks 


, pection whi h consist ol observing 
maintenance force is about 540 men, cards throughout it hile The hi | 


, equipment i! operation caetectin 
of whom about 360 are employed on tory of the centrifugal pump ol Figure ~~ 
; otent bre do re 
vork in the field, 50 in central work 1, for example, is shown in Table A P ntial snag 
hops, and the remainder as mobile hi mall adjustments. Th 


he provision of data for th 
b reine! 


equipment Ol transport drivers el tory 1 ifn ¢ ssential part ol th main 


This labor force is divided into nine tenance cheme and come from Shutdo 


trade groups documents authorizing maintenance 1h ing | it and rate 


The fundamentals of good plant as will be seen later of vy r and general conditions of the 
maintenance can be briefly stated a 
prevention, correction and _ finall 
elimination of breakdowns. The 
method whereby this object i 
ichieved can be expre sed as the an 
wers to four questions: (1) What is 
to be maintained? (2) How much 
vork does it need? ) How is the 


ork to be done? Who does it? 


What Is to Be Maintained? 
The first essential is the making 
and keeping of an inventory of all 
equipment, As everything on or ap 
pertaining to a plant requires work 
to be carried out on it at some time 
or other, it naturally follows that all 
mechanical, civil, and electrical 
equipment must be broken down to 
individual components and cata 
logued. The magnitude of the task at 
Kent refinery is best indicated by this 


suet QUENT HISTOR 


inventory, which includes (in round 
figures 80 fractionating columns — 

700 unfired pressure or non-pressure 

vessels, 550 heat exchangers 750 

pumps, 90 compressors and blowers FIGURE 1—Typical equipment index card 
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TABLE A 
Correspondence 
Report Job Man 
No Date File Date No Hours Cost 
I rT ‘ et ( i t 
n Studs ease ff a Gi 
adjusted > 5 
( “ ee let 1 16 
“ ( ' ; } t 
tted oy f 
I ke wit 0 MI 








This 1s 


pection department personne] 


equipment carried out by in 


An important feature of the sy 
tern is that the inspection departine rt 
is Organized separately from and as a 


ervice to the maintenance depart 
directly to the chief 


fact that the 


ment, answerabl 


refinery engineer I he 
Inspection department operates as a 
control on the quality of the maint 
nance department’s work provides an 


added reason for separate organiza 
tion 

The working inspection may be 
compared with regular servicing on 
1500 and 
Such specifications have 


Kent for 


equipment in the 


a car at intervals of 5OO 


100 miles 


been produced at every 


piece olf refinery 


and these are constantly being re 
vised in the light of experience, thus 
fulfilling the rule 


approach must be taken. Instructions 


that a corrective 


for three stages of working inspec 
| 


tion for centrifugal pumps are shown 
in Table 2 


TABLE 1 
Division of Rageemite at Plant 
Engineer/Foreman Level 
Plant Engineer 
Over-all responsibility for an area and 
for the 


‘ ordane ‘ 


maintenance of the area in a 

with 

1) Process needs for efficient plant oper 
ation and plant availability 

b) Good engineering 


practice, ine luding 


considerations of cconomy and safety 
Duties 
1) Liaison with process regarding work 
to be executed 
b) Correlation of work requests from all 


SOUTCES ind suthorization ol 


neces 
sary work 

‘ Pre-engineering of such work invols 
ne 

1. Engineering appreciation 


Fault analysis 


Initiation of preventive maintenance 


measures 


} 


Economic analysis 


». Initiation of design 


ind devel pment 





which will be « 
departments 
6. Estimates of 
7. Procurement of all material down t 
level material is available for 
collection from Stores by field forces 
4%. Plannine of load and 


rried out by other 


work content 


where 
" 
WOTK 


integra 


tion of work service is available 


from Coordination Group on long 
term and major works 
9. Procurement of labor to execute ap 


proved work in accordance with a re 


finery plan for labor allocation 
Labor allocation is made by A.R.M.1I 
Plant 

d) General direction of Area 


on authorized 


wide 


Foreman 
work in accordance 
with approved plan 


( Progressing of work from day to day 


Area Foreman 
Direct field 
thorized b the 


control of all work au 


plant engineer within his 


area to. the satistaction of | the plant 
enkinect 
Duties 
a) Process liaison regarding safe work 
ing conditions and occupation of plant 


for works actually being executed 


b ( oordination ol alloc ated labor and 
crafts on authorized work 

( Productivity 

d) Inspection of quality of work 

t Initiation of minor maintenance works 
essential for 
the plant 


i Arranging for collection and delivers 


hour to hour running of 


of materials from Stores to job 
u Utilization of allocated equipment 


Craft Foreman 


Ciratt foreman 1s responsible for detailed 


labor administration and implementation 
personnel policies for all men 
trade rewardless of the area in 


which the men may be 


of companys 
in his 


working 


Duties 
i Posting of labor in accordance with 


illocations 


b Trade training ind uniformity ol 
methods and practices 

‘ Quality of work 

d Efficient tooling 

( Clothing, et 

{ lesting recruits in trade practices 


Job d s« ipline 

h) Sate-working m 
with the 
Assistance to Area Foremen on super 


thods in 
refinery regulations 


accordance 


visison of work within his capacity as 
the expert in his craft 





TABLE 2 
Service Specifications A.1. 


Centrifugal Pumps—Daily Service RE. 28 
stuffing box for 
adjust if check 
gland seal oil system if fitted—OR 


la. Check mec 


] Examine CXCESSIVE 


le ikage necessary 
leakage 
delivery and seal « 


hanical seal for 

check coolant 
tem 

Check that constant level jubr ite 


full and set to correct level 





Check that cooling watcr turned 
ind flowing freely 
Check that coupling guard is proy 
erly fixed in position 

k pump for vibration or rouge! 





nput to driver 


ie n the case of ar 


amper 
electric motor 
nozzle steam pressure and number of 
nozzles open in case of steam tur 
bines). If 


iting condition 


abnorn il nvestigate ope 


Report any detects 
ot this ser ct 


outside the scope 


Service Specification B.1 
RE. 28 (a) 
Centrifugal Pumps—2000 Running 
Hours Service 
|. Empty, clean and refill oil reservoirs 
Run up 


visions of Service 


pump and carry out pre 
Specification A.| 

irregularities reveale: 

during execution of A.1. Service 


Investigate any 


Service Specifications C.1. 


RE, 29 


Centrifugal Pumps—4000 Running 
Hours Service 
1. Disconnect coupling and examine 
2.Clean out 
Flush or 
scale if 
with water 
’ Empty, 


water jackets and piping 


HCl to 
Flush 


circulate remove 


necessary afterwards 
clean ana rehil oil reservoirs 
+. Check alignment of pump and driver 
5. Box up coupling and fit coupling 
guard 
6. Run up pump and 
Service 
Investigate any 


carry Out pro. 
Specification A.1 
irregularities reveale« 
during execution of A.1. Service 


ions ot 


Shutdown inspections take place at 
which are de 
these 
working in 


set intervals, many of 
otherwise 


those for 


termined statutorily, 
schedules. like 


spections, are continually under re 


view Intervals between shutdow: 


inspections can be lengthened by 


instituting a continual study of de 


sign, materials method of construc 


tion, and so on with the object ol 
reducing maintenance effort and in 


Naturall 


shutdowr 


creasing produc tion time 


much information from 
inspections is relevant to re-assessment 


of working inspection schedules 


How Is Work to Be Done? A 
in the system and methods of Inspec 
study 1 


used and 


tion close and continual 


made of the methods to be 
the tools to be 


iob Since it 1 


employed on ever 
accepted at Kent that 


the on he St me thod” should he 


usec 
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FIGURE 


lor every job, a considerable amount 
of specialized job training is neces- 
sary and is proc eeding in one form or 
another during a considerable part o 
the time. Examples of such instruc 

tion are training in methods of work 

ing on hazardous pursuits, participa 
tion in courses run by equipment 
manufacturers, and informal talks by 
craft foremen to chargehands on fea- 
tures of interest in any failures that 


lake place 


Who Does the Work? From the 
answers to the previous three ques 
tions the size of the total maintenance 
force is established in relation to the 
volume of work. The organization 
and allocation of this force is the key 
to its effectiveness, and will be ex 
amined in some detail. Figure 2 indi 
cates the system diagrammatically 

There are three main functional 
Civisions plant engineering crafts 
group and planning 

The Plant Engineering group i 
that in which the main body of tech 
nical knowledge is vested. This group 
is responsible for sound engineering 
and execution of maintenance in an 
economical manner They are re 
quired to coordinate work with pro¢ 
ess control in order to minimize in 
terference with production 

The Crafts group furnish the 
manual skill and the “know how” re 
garding tools and equipment [he 


are respon ible for job di cipline and 


lanuar Y 1956 : M REFI 


2—Organization chart for refinery maintenance at Kent 


job methods and they direct the exe Each area is headed by a plant e1 
cution of work in the wor kshops and vineer who has over-all re ponsibilit 
field to the over-all re quirements of for that area and there are severa 
the Plant Engineering group assistant plant engineers who may be 
The Coordination group provide attached to areas as the work loa 
service to both parties in the follow demands. Second to each area fron 
ing fie lds a Cost analysis and ind) the craft group | in area mainte 
cation of trends to assist in controll nance foreman who is re spon ible fo 
ing expenditure b) establishment the field supervision of all the work 
ol common policies ol procedures in carried out in the area It must te 
respect to materials and liaison with borne in mind that craft division, a 
Stores department ¢) planning and a whole, is working to the over-al 
progressing ol long-term and major directions of the plant engineerin 
works, estimating and forecasting group. The area foreman is the craf 
manpower requirements to meet de division representative for each area 
partmental commitments d) plant — the k between the two function 


records and technical data r all it area leve 


office services: ({) technical assistance Ihe diagram in Figure 2 will hely 


to Plant Engineering group on mat clarif the tem, and ‘Table 1 set 


ters common to all areas of the refin out the di ion of respon ibilities. Ih 


ery g) technical assistance to Craft addition to work hops and an ¢ 
remel peciahzed group such as the 


group in respec t to maintenance 
method tooling equipment facilitue Instrument Se tion there are hive 
ole nece ary lo ncrea inain cralt roup ( ich he aded by 
tivity alt foreman ) nm peculia 
For maintenance purpose } +o | » WOE wv have com 


finer is divided into five area bined certain trad f 7 hitter 


hasis of this division in four instance olermake 
is the t pe ol operation and the fifth 
Covel NOn-Oprye rating general facil 
road compan hou 
Thi tem 

chosen : lo ¢ tabli h 
super or-engineer relatie 

il if maintenance 

to produ tor 


ut the produc 
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KENT OL 


4. Jaques 
Requaried by ey 
acouen of job -E.K. Dewaxing Unit. 
ident: f. ateer Bo, 


Wemed immediow Permits Req'd 


Comeiens ty 204095. 


REFINERY LTD 
Request For Maintenance Service 


Maintenance 


4671-0010 


Avaslability 


te No 


ee eee 





Porticuiars of Work required 


Blenk off Wo.9 Filter. 


B73) at same tine, 


Remove bood, strip 
anf re-<leth. Carry out @ ovisilons 


loth, examine screens 
of Routine Service @ cificati 








“Tor Main. Dope ven 
FIGURE 3 


proportion to the labor strength of 
the trade. The craft 


thei 


foreman assign 
the men of crafts to each area 
labor alloca 
Plant 


all refin 


with the 
by the 


in accordance 


tion determined Engi 
neering group from the 


load. The « 


that the craft 


ove! 


ery work sential feature 


to note | foreman |} 


responsible for the worker and_ the 


ea foreman is responsible for the 
work 


Now consid r the 


work | 


ianner inh whi h 


executed from the inception 


of a job to completion All request 
work must be sub 
mitted in writing. ‘They emanate 
the Maintenance De 


due to | the prey 


for maimtenance 
may 
from within 
partment entive 
scl 2) the 
mamtenance scheme y the corres 
cheme; o1 >) the 
ystem They 


requirement 


tive Inamtenance 


shutdown ma 


of the 


Ope rating ck parting nt or trom recom 


plant 


also arise from 


mendations for modifications or addi 


tions to plant which involve capital 


( xpenditure each eparately ap 


All work 


requests are submitted on Form RE.15 


proved by the management 


Figure 3 
It is 


he thus 


essential that work requests 


registered on paper, since 


without this it is impossible to exer 
cise control over the volume of work 


All work through the 


plant engineer and if approved by 


requests pass 
him he turns a request into a suitable 
the 

work He 


sketches made 


directive for execution of 


has 


procures material, in 


engi 
neering drawings ot 
vestigatcs process conditions. pre VIOUS 
plant history and any other relevant 
factors 


For example, an important 


factor is whether a piece of equip 


ment is vital to a plant’s operation, 
tied within a 


group or completely 


free to be isolated, and much investi- 
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Work OrderNo  *™ 


Typical request for work by maintenance department 


gation may be required to determine 
nee this 


recorded on the 


this in process plant done 


information 1s equip- 


ment record card and is available to 


the plant engineer for future reter 
most of the in- 


ence, By this means 


formation required 1S made immedi 


allable 


equipme nit 


ately ay to the plant engineer 


on the record card 


the RE. 15 


mal Cs 


O)n the reverse ide of 


Form. the plant enginect! out 


job breakdown, enumerating the na 


ture and sequence of operations, the 


crafts required and the man-hour 


estimate against each opt ration Thi 


form then passes to the planning ol 


fice who register it and give it a cost 


code number and translate the work 


request into 1 work order (Figure 3 


Ihe work order is a typed copy of 
RE 15 One 


is made out for each craft con 


so that 


the completed Form 
copy 
cerned in the job each craft 


chargehand engaged on a job has 


clear written directions to work to 


In the case illustrated, for exampl 
there were carbon copies for the rig 
gers, pipefitters, mae hine fitters, insu- 
The entire 


including 


lators and laborers group 


of documents drawings 
material lists. safety permits, etc., are 
then returned to the plant engineer 
folder 


area foreman when the 


in one and are issued to the 
necessary afr- 
been made to exe 


rangements have 


cute the work involved without delay 
If the job is a major one, the plant 
engineer obtains the services of the 
Coordination group for detailed plan 
ning, production of Cantt charts, et 

On completion of the job the work 
order is returned by the area fore 
man via the plant engineer to the 


Records 


information 


Coordination office section 


extract relevant and 


enter on the record equipment card 


PETROLEUM 


and Statistics section can obtain job 
cost details from Accounting depart- 
ment and compare pertormane e with 
estimate. The complete flow is illus- 
trated in Figure 4 

lhe plant engineer thus amasses a 
work load which can be cal- 
summation of the 


This falls 


partly into a certain sequence due to 


definite 
culated from a 
man-hour breakdown 
delivery dates for component materi- 
als, etc., and is partly determined by 
the relative priorities for work essen 
tial to the continuity of production 
and be - 


established 


operations. Priorities within 
tween the areas can be 


the 


allocation to 


and labor utilized to maximum 


efficiency by suit man 


agement’s produc tion plan 
The total work load of the maint 
broadly be 


Plant in 


nance organization may 


plit into five sections | 
and routine and 


spection servicing 


housekeeping duties; (2) plant oper 
ations 


blank 


tion eu 


requiring cralt ervices eC. 


swinging, special line connec 


I he se are continuous de 


mands of known magnitude;(3) major 


overhauls to be executed at times de- 
termined by production plan or by 
maintenance 

and addi 


RE. 15’s 


charted and the 


tatute +) non-priority 


work modifications 
tions ) work requests 


Ihe load 


ystem of control established permits 


may be 
work to be planned and interposed in 
the valleys of activity to provide a 


labor 


chart provide . 


load for an 
| ivure ) Thi 


Engineering 


teady economiu 
force 
Plant 


guide in 


group with then 


labor 


force 


directing allocation 


within the total available 


Labor 
senio! plant engineer as 
A basi 
on long term loan in accordance with 
oad of 


b suppl mentary weekly 


allocations are made by the 
follows a 


crew 1S seconded to each area 


the calculated work 


duties, et 


servicing 


allocation is made from the pool to 
execute selected pre-engineered work 
covered by RE 15’s, 
This is done at a 


by pl int engineers 


overhauls. eu 
meeting attended 
coordination en 


gineer, craft and 


superintendent 
workshop engineer, under the chai 
manship of the senior plant enginee1 
This allocation is reviewed daily and 


variations made, if required to suit 


special conditions 

Following this plan, the Coordina 
office 
schedule listing work to be executed 
the labor 
them to 


tion provides a weekly job 
and 


[he craft fore- 


involved, et issues 


all concerned 


REFINER 





MAINTENANCE WORK REQUESTS FORM RE ANI 


—<$—<_— 
| ORIGINATOR 


& 


PROCEDURE AGRAM 


J 


OPERATING DEPT ) EPT 
RETAIN | COPY RE 15 
~ [REIS 
ACTION COPY 
: = io 


pai Anand 
PLANT ENGINEER | 
| APPROVES AND ENDORSES RE 15 WITH F 
a,MATERIAL PROCUREMENT DATA 
&/JOB SEQUENCE BREAKDOWN 
| GESTIMATED WORK CONTENT 
| GOR AWINGS (IF ANY 
¢COST CODE NUMBER 
| (PE RETAINS 1 COPY iF 
ORIGINATOR) _ . T 
| 


ANT ENGINEER 
COUNTER SIGNS ANE 
NFORMATION TO BE 
N EQUIPMENT WIST 
CARDO BY RECORDS 


MARKS 
NOTED 
AY 


RE 6 
+ NFORMATION 
|__ON COMPARISON 
| | OF COSTS 
| 


RE 1S WITH MATERIAL 
RESERVATIONS, ORAWINGS ETC 
AC TIONICOPY 


REGISTRATION CLERK 
| RECORDS DATE RECEIVED 


TYPING FORM RE. 16 WORK ORDER 
GOPIES | FOR AFM 

| ACCOUNTS ESTIMATE 

| PER CRAFT INVOLVED 


QUTSTANDING WORK FILES (BY AREAS) 
RECORDS DATE ISSUED FOR EXECUTION 
TO FIELD OR WORKSHOP RETAINS |COP 
ea ko ile 

EMERGENCY 

ISSUE OR 


| MATCHES RE IS WITH 
y| IN EQUIPMENT FILE 

[ESTIMATE TO 
> ACCOUNTS 


5 


COPY 





| PLANT ENGINEER SELECTS JOBS REAL 
EXECUTION IN ORDER OF PRIORITY TO SUIT] 
LABOUR AVAILABLE TO AREA | 
WEEKLY WORK SCHEDULE | 
COMPILED AND ISSUED EACH FRIDAY FOR | 
FOLLOWING WEEK S WORK j 


ae 


AREA FOREMAN 
a) OBTAINS SAFETY PERMITS 
b) LIASON) WITH OPERATING 
c) ISSUES |COPY OF RE 16 TO EACH CRAFT « 
4) ORGANISES MATERIAL DELIVERIES 


T 
[L { CRAFT } 


{ CHARGEHANDS )} 
FIGURE 4—Procedure chart for work requests and orders 


7 
YY FOR] 


ACTION COPY 
RE l6 WITH 
MATERIAL 
RESERVATION 
DRAWINGS 

Ee Tc 


SCHEDULE WITH RE 16S ETC FOR 
JOBS AUTHORISED FOR WEEKS WORK 





DEPT ES 
4 


ot HARGEWHANDS 
al FOR 
» EYE 1ON 


4 COPIES } 


men to the modify the assignment ¢ 


the 


men then assign thei 


accordingly 
ac h 
to 
tell 


the 


areCas In accordance with wet } ly 
schedule 
special skills may be assigned to pai 
The area d 


work of the allocated labor 


day, craftsmen a 


the 


them which job is 


when appropriate men with 


port area foreman 


He 


vIVesS 


ticular jobs foreman 
the 


force on the specified jobs, Any varia 


chargehand inh 


rects 


the relevant work order 


material deliveries 
the 


determined at a daily meet from store 


the 


tions are 


meeting job and get job tarted 


all by 


order 


ing, similar to weekly 


to foreman is responsible for 


the he 


safely make 


and are communicated 


done 


all 


worl can 


minutes which constitute an 


and the craft foremen act on this and on-the 


t 


f then 


Iviie d 
lor 
to he done 


each cl 


The 


seeing that 


efhicient! 


AS COMPLETE 
TRE |e 


a 


REMAN 


WORK 
re 


ren 


WOT 


alt 


coordinate 


to the 


area 


ind 


spot “al 





NON PRIORITY 
MODIFICATIONS 


| 
WITIONS. ET¢ 


' 
BAE AKOOWN 
rae 


PRIORITY 


wrce w 











FIGURE 5—Chart of annual workload 


January PETROLEUM Rj 


F 


I 


IGURE 6 


AsoT 


which « 


oremman 
irca lore 


t ser 


prope rl] 


t 


method 


ill 


th 
aged 
proporu 
he 


Thiet 


the 


job 


fice 


point al 
is the 
and are 
fu 
orke! 
ach 


iran 


chart for mainte 


work 


Procedure minor 


nonce 


iob car 
he 
il) pr 
le 
man in his c 
‘ Hh rey, 
d that 
being 1. He 
vhich h 
if the 


no 


ince to the 


ceed 
provi issist 


alt asa 


the 


pecial 


that job l 


tool ind prope 


ire wise Thiel cf 


on 


1 on Wien Are 
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Ol ire ¢ 
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the pro ice 


or it 
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thie 
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wut form imizatior 
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the 


lemental 
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Maintenance 


Needs Engineers 


MEMO TO INDUSTRY: 





® Recognize the need for technically trained 


® Show the young engineer how maintenance 


work can help him get ahead. 


L. J. Cormack, New Orleans 
THE YOUNG engineer who balks 


it starting out in a mechanical or 
naintenance department 1s passing 
ip a chance for ¢ xcellent managerial 
levelopment, In some instances he 
nay be throwing fast promotions out 
he window 

Why do engineers cast a wary eye 
nm maimtenance work There are two 
easons 

@ Failure of top management to 


ecognize the need tor —and impor 


tance of technically trained person 
nel in maintenance work 

@ Failure ol 
the vast potential of this field 


Although 


et utilize 


engineers to foresees 


many companies do not 


enginecrs as Supe rvisors 


in repair of equipment and plant 


namtenance steps are now being 


technically trained 


field 


this is a 


taken to transter 
into thi 


that 


wrsonne! Companies 


re learning money 


naking proposition and the benefit 
tre many 

Following are examples which illus 
need for and 


trate the importance 


i technically trained maintenance 
Het 


| Ammons 


nay find a 


newer installations you 


comple tely integrated 


jant which consists of several units 
Lhe over-all investment runs into the 


millions. An 


hutdown of a continuous process de 


unscheduled outage or 


yartment or shutdown of a continu 
us process plant presents a definite 
repairs. It also 
and the 


monetary loss to make 


ipsets shipping schedules 
neeting of sales commitments 


2. As 


the number of operators are reduced, 


instrumentation progresses 


thus the ratio of maintenance cost to 


total cost increases. Production hinges 


1) 


on these instruments keeping — the 


controlled to close 


They 


maintained 


Processe very 


must be 
This 


plus field experience. An 


limit inspected and 


requires tec hnic al 
knowhow 
intimate knowledge of the equipment 
is also required to schedule inspection 
and Ove rhaul 

3. With the increase in complexity 
of modern plants, knowledge — re 
quired tO SUpervIseE 


that a 


repairs demands 
above AvVCTAYT 
field. Schedul 


ing and planning to utilize available 


man have an 


understanding of the 


manpower, and at the same time 


keep shutdowns to a minimum, re 


quires knowledge of the process as 


well as the equipment 


t. Technically trained men are 


needed to cope with the proble ms ol 


mamtaming prese nt day operating 


equipment. In many plants process 


temperatures vary from minus 200 F 


to 2000 F. In the same plant there 


may be pressures exceeding 5000 


pounds per square inch. Even in these 
large 


medium size process plants a 


variety of mechanical equipment 1s 


encountered 


». Warehouses, spare parts and op 


erating supplic are major cost lac 


tol in a modern plant An enginee! 
with field 
handle the 


provide 


experience is needed to 


spare parts required to 


maximum coverage with a 


minimum amount of money tied up 


in stock handling also re 


Supply 
quires an intimate knowledge of plant 
conditions and 


equipment, Operating 


the past history of the equipment 


These five examples justify the 
mainte- 
Now. what does this field 


enginect 


need for technically trained 
nanee 


offer the 


men 


Engineers who have gone to work 


in mechanical and maintenance de- 
partments have found that their de- 
that it 
a show as 


Not 


only have they had to keep in step 


grec was just the beginning 
was an admission ticket to 
varied as a three-ring circus 
with the latest developments in this 
field, they have had to acquire know! 
edge of othe phases of engineering 
Aa” well 

Having been in the field, these en 
make dex 1I81ONS 


thei 


learned to 
They 


experience 


neers 


quickly used judgment 
| } 


and many times over in 
taking calculated risks to return units 
to production without excess down- 


They 


estimates ol 


time have prepared budgets 


and work, thus have 


learned to he cost-conscious in at 
complishing their job 
One of the 


from their technical development is 


greatest assets aside 
the experience maintenance engineers 
vain in supervising people. They have 
learned that no one is perfect and 
the ability to work effectively by di 
recting the efforts of others is an art 
which can only be acquired by ex 


pe rience 


Maintenance engineers have de 
themselves 


field 


engineering 


veloped proficiently in 
thei 


and hav e at 


their chosen broadened 
vision in 
quired excellent supervisory and ad 
ministrative 


experience. In many 


cases they are very well versed in the 
operation of plant equipment 


What 


company 


better background could a 


desire from a top manage 


ment ¢ mploye 


Contrast this with the engineer 


who has stayed in engineering. He 
can progress to his position of senior 
engineer with the label of a specialist 
He will probably know little of the 
other fields of 


comprises only one small field 


engineering since his 
worl 
of endeavor. He may have a few em 
ployes under his supervision, but his 
experience in working with and 
through people is very inferior to the 
who has been in the 


engineer main 


tenance department 

The engineer of today has a harde1 
task He 
cdge 


relations 


must have technical know] 


and be well versed in human 
Ability to handle peopl 1s 
aS important as technical knowhow 
in the modern plant 
[he young enginee! who overlooks 
the possibilities of working in me 
chanical or maintenance departments 
excellent chance for 


to the top 


Is missing an 


advancement 


a 


PETROLEUM REFID 





FIGURE 2—Extreme conditions of wear often FIGURE 3—Here is the impeller removed from 
the pump (Figure 2), compared with o new 
one 


FIGURE 1—Improper packing procedure in a 
hot oil charge pump resulted in this example found in pumps not periodically internally in 
of excessive sleeve wear spected. A new impeller is at the right 


You can avoid this trouble with . . 


Preventive Maintenance of Process Pumps 


Here are the results of comparative experience 
in pump maintenance methods and how costs were cut in 


half. 


William M. Wise 


in Oil Compar 


is Hook, Pa 








AN UNUSUAL opportunity to 277 
ompare process pump maintenanct ane Yj Pumps ‘ : rage For 
methods occured at Sun Oil Com l/, : //) ; il Areas 
The if Vy V/A 
S/ // 
645 


e Unti recently there were five fs /// 
. . umps 410 


panys Marcus Hook refinery 
lant has about 2000 pumps in sery 


separate operating areas. Each of these J/ / 

///) Pumps 
areas had a different field maint ]/ Y / 
nance practice, Lowest maintenance Y , /, //\ / 

was 


ost per unit was in Zone 3 (Figure r - P 
, Zone-| Zone -2 Zone-3 Zone-4 2019 Total 
i Pumps were given an annual war “Bp Han We 

° , 4 | 





























teardown” for preventive mainte Notes 
“A” Pumps checked by oilers and three mechanics in the field 


lhe pumps thruout the five are as ‘BY Field inspection by oilers only 
C” Field inspection by oilers only. All pumps completely internally inspected once a 


vere properly lubricated by “oilers’ year 
issigned to do the job. All pumps re 
{UIPing shop repairs were sent to the FIGURE 4—Comparison of average pump maintenance costs in the five areas 


nance Inspection and repair 
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Preventive Maintenance of Process Pumps... 





REPORT OF WORK DONE ON A CENTRIFUGAL PUMP SUN OIL PUMP NUMBER: _ 
PART jox'p| REP | NEW | REMARKS GENERAL 


CASING : Pump Maket 
IMPELLERS 13 4 O.D. (inch 

















General Note 


+ + 
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. Wear Ring Wear Ring |Wear Ring] ear Ring 1 
PB does Bed Sign SOS Ste or Se 
(DIAMETRAL ) As Is | 
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| | 
(INCHES After Repairs | | 





OLEARANCES 




















FIGURE 5—Centrifugal pump work report form used to record performance history. 


shop and the same standards of worl basis as pump inspectors. The 645 In addition to inspection work, the 


manship were used The services ol pumps were divided into three groups 


three machinists repac ked or tightened 
the Mechanical ‘Technical group were and each pump 


was inspected fre- packing on all pumps assigned t 


not confined to any one area but were quently by one of the machinist in them They made any other minor 


uniform for all refinery pumps. With — spector repairs or adjustments as required 


one exception Zoom in which there his Inspection included checking The 


se men did an excellent job in 
is an Alkylation plant using hydro the pumps for vibration 


lubrication uncovering most mechanical defects 


fluoric acid, the pumps in the various — of bearings and couplings, condensat and in correcting the small ones. Thi 


areas handle similar materials and in bearing housings, condition of cool area was expected to have the lowest 


liquids under comparable condition ing wate! jac ke ts and lines 


condition unit olf maintenance cost per pump 
Thus, our only explanation for the ol piston rod condition of packing since the inspectors made small im 


lower yearly maintenance cost of the and sleeves, ete 


Zom ) pumps ts that the annual In addition to the mechanical u 


preventive mamtenance in pection pection the machinist: 


mediate repairs or adjustments whicl 
} saved many a major job from develop 
also kept a ing Ihe only reason that the cost 
pays olf close check on the performance ol the were not the lowest is that the 
In this Inspec tion the pump is thor pumping equipme nit Ope rator were could 
oughly examined in the following re frequently consulted. Pre 


mic! 
not see inside the purnp Thi 
sure gage is where the most costly mechanica 
pects: erosion ol body, cavitation of and meter readings were observed for fault develop 
impellers, clearance of case and im indications that a pump was 


not op In the other three irea the onl 
pelle rings, fit of ball races in_ the erating efliciently 


special attention the pumps received 
casing and on the shaft, gasket sur Anything observed by the inspectors “ 


as from the oilers assigned to lu 
face packing vland bolt head or indicating that repairs were required 


bricate them. Any conditions requii 
yOount bolts, threads on plugs ample wa reported to a mechanical fore ing’ repairs reported by the operatol 
and vade connections and pipe an Lhe necessary work was done mechanical 
trains If no 


foremen, or oilers were 


reports were received on a corrected, No special personne] 


In Zone 1, with the next lowest pump in this area from either the in checked on the pumping 


equipment 
cost per pump three first-class ma pectors or the operators, it Ww 


as run On major unit shutdowns, pumps were 


chinists were used on a_ full-time to failure overhauled and internally inspected 
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This was done only when there were 

indications of mechanical 

inadequate performance. 
As shown by Figure 4, this system 


resulted in 


faults o1 


relatively high mainte- 
nance costs. 
There many justifications, be- 


sides maintenance cost, for periodi 


are 


internal inspection of pumping equip- 
ment. Pumps can be scheduled for an 
inspection at a time most suitable to 
the Operating department. If pumps 
are run to failure, the breakdowns al- 
ways seem to occur at times most in- 
convenient to both Operating and 
Often this 
causes throughput loss and overtime 


Mechanical departments 


labor for repairs 
Safety 


everyone’s 


and fire prevention are 


concerns. Pumps running 
mechanical condition can be 


hazardous. All 


in poo! 
refineries have ex- 
perienced fires due to packing failures 
leaks 
Any 


program that reduces the frequency 


stuffing box and gland failures 
from plugs, and gage nipples 


of these occurrences is obviously worth 
a great deal 

The morale of the foremen and the 
concern, A 
that lets the me 
chanics work a greater percentage ol 


their 


men 1s of primary pre 


ventive program 


time on scheduled repairs and 
less time on emergencies is a morale 
feel that 


running the 


booster. The men they are 


controlling and equip 
ment, rather than letting it run them 


Reduction of 


house inventories of pump parts also 


maintenance § store- 
depends greatly on the effectiveness 
of the preventive program If repairs 
can be kept to a minimum, packing 


standardized, and the materials used 
in the various pump parts constantly 
checked to make sure they are best 
for thei parts ular service. purchase 
and storage of spare and repair parts 
can be reduced 

The policy of giving every pump 
annual internal 


in severe service an 


inspection has proven satisfactory 
Sut this may not be the fina] answer 
Through the use and anlysis of the 
pump reports (Figure 5) it is hoped t 
establish a better S¢ hedule for Inspec 
tion of each pump. The schedule will 
establish the most desirable program 
for tearing down the pump, replacing 
the packing or checking the mechani 
cal seals, checking alignment of pump 
and driver and inspecting the bear 
ings 

For a thorough preventive program, 


the field 


shop, and mechanical technical groups 


close cooperation between 
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refinery 
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SOT 1/ years, he 
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ol enginecring 
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530 mechanics 
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His 


three years of 
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includes design 
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neering with a large chemical con 
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Each 
form its assigned work properly and 
full use of the 


18 required group has to pel 


also make 


experience 
sed by the 
bers of the other groups 

Let us list 


proble Tris 


and | nowledge Posse mic 


some of the roups’ 
Lhe yvreatest problem vithin” the 
field proper 


standards ol workm inship and to ral 


group 1s to matntain 


velop propel work procedure An 


example of the results of poor packin 
procedures is shown in the damaged 


pump sleeve in Figure | 


Thi 


rication for 


selection of packing and lub 


each individual pump 
must be made by the technical group 
lo reduce costs it is necessary to ‘ 


lub 


ind el 


lect the most suitable packing o1 


rication with much thought 


fort being given to standardization 


It is practice to use a few type ol 


packing and lubrication as practical 
In this way storehouse inventories can 
be kept to a minimum and the po 
sibilities of mistakes are reduced 
Pumps in which the packing cause 
problems such as excessive leakage 
and unusual wearing of sleeves, are re 


Mechanical Pechnical 


The i! approved re“ 


ferred to the 
group for study 


ommendations to correct the pecifu 


( onditions whi h can 


range trom a 
simple change of packing to the 


mec hani al 


stallation of a 
then 
field 

During shop overhaul pumps are 
inspected with the thought of making 
any 
that 


their 


(Al ir 


followed in the hop and the 


changes in material or aft 


might be desirable to 


increas 


useful life or efficiency All 


changes of this type are referred to 


the technical group No changes are 


made until they have obtained the 


proper approvals 
Refinery 


lrequent changes 


processing is subject to 
\ pump pur hased 
head 
be placed in an en 
different 
Another 


phase of worthwhile preventive main 


for a given flow and with cer 


fluid 


dillerent 


tain hay 


tirely with 


service 
operating requirements 
tenance is having the technical group 
check 


inh ludes the 


thoroughly such proposed 


changes Thi metallurey 
of the efhlicvency re 
lten it 


the diame 


pump and the 


quired in the revised service 


may he necessary to reduce 


ter of the innipe ller. Then an available 


driver will have sufficient hors powe! 


The cost of the nece iry change mWiay 


be oO great that it would pay to buy 


anothes pump designed for the new 
service 

lo summarize out practice lor pre 
ventive Inamntenance ol purnps the 
procedure itt 


tabli | i 


iniportant 


chedule for in per 


i ; 
iil 


pump including imternal 
ith pection 


An chedule | 
the most 


naturally 
ind ha 


orked out for each individual 


economical pr nod 


pump a thie quired formation 


cle eloped je were s pro ‘ 
otherwise, ea pump | nternall 
pected annuall 


2. Keep i 


Prope ! 


Vhich 
Cpuern ind cost of 
For « unple the 
byt he } Cr} in 


number of bear 


tenance 


oon) report 
pulp if 
could be an 


indication ninent exist 


With ade 


roremen 


cert hon 


wd the 


become 
conditions of thi 
oon as the 


When the 


uflficientl 


occur 

records on a 
become complete 
tudied and the most economical 
pection timetable is determined 


3. Obt iin 


lose contact het 


ood communication 


veen the 


hop 


and techni il group Rach 


roup must do it part ind successtiul 


preventive maintenance require the 


combined contributions of all three 


group 








FIGURE Typical hydrogen blister inside a debutanizer FIGURE 2—Typical split hydrogen blister inside a depentanizer 
accumulator drum reflux drum 


How to Reduce Hydrogen Attack 


Here are the results of six years in minimizing 


H, attack. 


Gordon R. King 
Humble Oil & Refining Compar 


Jaytown, Texas 


THE BIG QUESTION in any dis 
cussion of hydrogen damage is, ““What 
can be done to prevent such attack? 
Fundamentally the answer is simple 
eliminate the source of hydrogen, ‘The 
actual performance of this task, how 
evel bec OES ¢ omplex 

The experience and data of hydro- 
ven attack and countermeasures to 
this attack contained here were com- 
piled in the past six years. In this 
period, hydrogen attack in the oil 
industry has grown from infancy to a 


problem of major magnitude. ‘This 


situation has arisen as a result of the seo oF need el “ote — te a Ae Pees mee 


catalytic cracking of heavier feed a ete 
stocks which inherently produces more ee 

nitrogen compounds; hence, am ; 
monium cyanide, an accelerator to 

hydrogen) penetration, Examples of 

hvdrogen blistering of steel vessel walls 

are shown in Figures |, 2 and 3 


It has been well established that 


FIGURE 3—Massive hydrogen blister in shell 
of a rich oil drum 
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FIGURE 4—Details of a low pressure hydrogen penetration probe 


damaging hydrogen must first be 


lor prac tically all application 12 per 


cent chrom AISI type 110 | 


ulal chrome-nickel AISI type 4 


| 
compound. ‘Thi 16 rv mone ) pereent nickel 


originate trom vercent coppel ASTM Spr wl ) that 


chemical in 
the atomic form, then under ce1 8-8 ercially avail 
ain conditions chanwu to molec ol 


protection 1 
ivdrogen oI sor 


ton on protective 
tom hydrogen can 
| +} 


! 
I the liberation of atomic hydrogen 1} 


is exactly what the 
e liner: 10 to 16 gage ic} najority of chemical inhibitors are 


is a product of a ce ould be applied in 6 


| ired hydrocarbon form a protective hilim Ov the 
onversion pending upon the curvi internal surf the equipment 
Usually the operaun demand el, and hould clin i i wn tween the corro 
luck ny appre lable changer in Witt i equ illy corrosion e medium and the hell 
ondition 2 Ihe chemical action — resistant rod Thy y eflective certain 
or corrosion) of a metal by certain 

ompound, resulting in the formation 
{f a metal ilt and the release of 
ascent hydrogen Potential damage 


rom this latter source of hydrogen 


an be combatted in two general ways 


rin a combination of these methods 


e Protective lines 


Protective Liners 

nost common ty] 

t is concrete 

ortland cement Alteration of the Corrosive 
Medium |’ 


inch x 10 gage w wieed ill he ' 


itho applied o el niorcem 


od welded in place | 35-inch 


the rods ype liner 1 
conomical to offer ood 


yrotection tor hort period 


nediums with a pH Ibo 


n more acid 


An 
yroximately 


n a vessel 


provides a more permanent 


ype liner The material chosen 


houl 
lepend ipon the pH ind other cl 
acteristics of the stream. how 


aie.. sth anmls eaten, mit MAINTENANCE 
t the followi miaterials Will il eto new 
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Pressure Wash 


Build-Up During Water 


.°) ° o-—— 


FIGURE 5—Plot of probe pressure while installed in vapor phase of depentanizer reflux drum 


| 


and would entail a capital investment Desulfurization and dehydration 


but to date 


of several million dollars vere impractical because of initial cost 


lem has been analyzed and construction time The answer 


such an expenditure does not appear Wi in the removal of the cyanide 


justifiable which are accelerators to 


Dhes 


mated from the synthesi 


ompound 


ydroven attach cyanides orig! 


Dehydration Dry hydrogen sul 
hide 4 

ite temperature If all 
could be oul racking of he 


tream 
, Since ¢ 
corrosion would be at a minimum. All 


( Itrovt ol 
relatively non-corrosive at mod tf nitrogenou 


ompound resulting from the catalyti 


TTIOISTLITE 
avy feed tocks 
| 


COMmMpPound Att 


removed trom the 


nice 


crude oil and oluble in wate! plan 


leakage of 


contain One wale! 


into oil indertaken to water wash the 
Fluid 


become ‘ . 


cooling wate 
Catalytic wl 
2 (FCC No 


magnitud I a 4 ts indicated that 


streams occurs throughout the refin 


ery Dehydration then and 


problem Ol similar 


sulfurtvzation I ums contained in exce 


Water Washing —In the early part 
ol 1952 | | become \W 


} ' ) 
Refinin | and on 


f the cyanides produced 


hydrogen attacl iter wash facilities were 


o severe at Humble Oul 


hand | nit ) x | } wel 


Company's Catalyuie Li | minute of 


No. 1 (CLEU No 


mated S565,000 per year wa 


leet per 
produced 


that an esti iho indard cubs 


being italytic ga 


lost by way ol equipment deteriora t I unit Consists 


tion and the i ociated proce injection ol well 


for unit downtime Protec compre 


were not pre Lie il because 


areas involved. inaccessibility of some 


and 


shells 


areas pump cases piping inn 


clearances exchange) 


126 


so the wash water could be disposed 
of in the sewer system 


Following is a tabulation of the 


hydrogen activity, countermeasures 


undertaken, and the results of such 


steps 
|. Prior to water washing—Low 
steel hydrogen 


Figure 4 


stave 


pressure penetration 


probes Ser were installed 


ipo! test de- 


reflux drum, F-16 at ¢ LEI 


the water draw-ofl pot on F-16 


in the pot on 
pentanize! 
No. 1, 
drum, and the water-draw off pot on 
depropanizer reflux drum, F-18 at 
CLEU No. 1. The 
area of the probes were measured so 


that 


volume and surface 


pressure readings could he con- 


verted to a “volume of hydrogen pene- 
Water 
samples were taken periodically from 


F-16 and F-18 for the 
ol pH, cyanide, 


trated per area per day” basis 


determination 


and sulfide concen- 


trations. Figure 5 shows a curve of 
the hydrogen pressure build-up versus 
time of a probe in F-16 vapor phase 
test Following is data ob 
from F-16 


draw-off pots 


pot some 


tained and F-18 water 


F-16 Water F-18 Water 
Draw-off Pot Draw-off Pot 
Hydrogen penetration 
ce sq it da‘ HUt 
pH 
Cyanide concentration 


parts/million 1.50 


Sulfide concentratior 


parts/millior 0 OOF 


’ Water capacity of 


tem The 


washing at 
wash sys- 


500 


original wale! 


tems were designed for a total of 
of which wa be 


No. 2 


gpm (() gpm 
injected at FCCI 
at FCCU No. ] 
\ water 
) 


as attained at 


ind 100 gpm 


ite of 200 


K¢ ( { No 2 


approximately 1; 


Injection gpm 


whi n 


amounted to 


O00 


rallons per million cubic feet of cata 


produced. The result was the 


140 pounds 


yproximatel | 


which nted 


represt 
total cyanide produced 
yximately 2000) 


ilfiae 





lowing 1s some data for a period of 


total water washing at the rate 165 


gpm 


F-16 Water F-18 Water 
Draw-off Pot Draw-off Pot 
Hydrogen penetration 
a sq ft day ie 0 
pH 6.8 6.5 
Cyanide concentration, 
ppm bb 


Visual inspections of CLEU No, | 
during this interval of water washing 
indicated a general reduction in hy- 
the deteriora- 


drogen attack: however 


tion continued unabated in a few 
locations and appeared in some areas 
that were previously unaffected. It was 
apparent that some improvement or 
have t 


better countermeasure would 


be initiated 
Air Injection The inhibiting effect 
1 ammonia polysulfide compounds to 
hydrogen sulfide corrosion and hence 
the penetration ol hydrogen is well 
established. ‘The 
film 


polysulfides form a 


protective over metal surfaces 


but this film apparently is not a hard 


Hnpervious scale formed as a product 


of a reaction with the surface, as in 


the case of iron sulfide. The polysulfide 
is formed independently of the surface 
a direct 


and adheres to the surface by 


adsorption proc CSS 


Cyanide compounds will scavenge 
a polysulfide film much in the same 


sulfide 


between cva 


they 
The 


polysulfides results in an 


Inanner as remove ion 


deposits reaction 
nides and 


Inactive non damaging, ammonium 
thiocyanat 


fide 


One method of polysul 


inhibiting a cyanide containing 


stream against hydrogen penetration 


is to provide sufficient quantities of 


polysulfides to react with all the cya 
nide, and to provide an excess amount 
of polysulfides to form the protective 
film against hydrogen sulfide corrosion 


1 pH 


injection of 


Polysulfides are ineffective at 
than ) The 


ammonia 


of Ss 


dissolved in water may be 


emploved to maintain a pH above 5 


lhe next problem wa 


{ 


ficient quantiti of these 


naes 1 he could have 


heen Prem 


ind p iunped into the tem but ince 


ge quantities of H.S and ammonia 


r in the stream, a much 


more simple method of obtaining pol 


sulfides was by the injection of cor 
trolled amounts of ai 


following reaction 
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Ammonia hydrogen sulfide > 
into niudy hydro 
NH H.S — NH,HS 
Ammonium hydrosulfide OXY 4 
ammonium disulfide water 
t NH,HS O:. — NH,).5S H.O 


sulticte 


Ammonium hydrosulfide free sulfur — 
unmonium polysulfide hydrogen sulfide 


) NH.HS X-1)S — (NH S HS 
The free sulfur in the last reaction 


originate in either the oxidation 


ulfice " 


can 
of hydroven ammonium 


hydrosulfide 


sulficle 


( imide > ammonium 


Ammonium poly wmnmor 
sulficle 
ammoniun 
NH.CN -— 
NH,)S 


thioe 


Lhe sf 


sirable ( 


reactions hav | 


ffect 1) ‘The « 


which are 


( 


Hriadifh ¢ 
yvanic com 
pound promoter or at 
elerator to the hydroven penetration 
converted 


) I he es 


phenomenon are into nr 


active thiocyanate 


polysulfide ict as inhibitors to further 


I 


attack: Le., they form a protective film 


irface Ammon 
requir 
cyanic 


1 effect 


econd 
A tire 


complete conversion of 


howeve 


clement 


what originally 
thought 
The an 


consisted ol 


more tinportant than 


injection tacilities installed 


a 20 clm 


FCC 


poimt at 


capacity all 
Nos 1 and 


unit 


( MLIPressor each at 
2 Lh 


was the overhead vapor line from the 


injection each 


pretractionator tower. Separate au 


compressors were used instead of the 


plant Alr system to preclude 
bility of hydrocarbons backing into the 


any poss! 


nant all ystem 
Air Injection-Water Wash Com- 
bination — Ai: 


with the water washing 


Injection was initiated 
system still in 


operation, The water washing was 


radually reduced and finally 


stopped 


altogether. Following are some results 


aurin thi test period 


b-16 Water V.18 Water 
Draw-off Pot Draw-off Pot 


Air Rate 
FCCU Nos 
Water Rate 
Hydrogen penetrati 
( sq ft day 
pH 
{ mice 
ppm 
Air Rate Pact 
Water Rate 100 5 
Hydrower ‘ q it 
pH 
( inide, ppr 
Air Rate 
Water Rate 
Hydrogen, « 
pH 


( in 


Note | v the « 
increased ill water wash wa 
discontinued No 
ictivil n evidence at ¢ 
No how the in Depro 
Reflux Drum } at CLEI 
No. 2? indi hydrogen penetra 


tion ol 


mide concentration 


ippreciable probe 
LEI 
probe 


PATIO T 


iare loot per day 


' t 


inch oO pro ice 
\ COMP Te (ot WAS 
iba per minute 
if 
innecre NH) ctm 
hen dropped to i 
( i 


| 


maicat 
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No. 2 began showing severe deteriora 
tube had 
‘The 


form ol 


tion. These 


haftle 


deterioration took the 


bundles steel 


and brass tube 


major 
galvani 
action on the tubes adjacent the steel 


baffles At the 


tranve 


outset thi seems 


however laboratory tests in 


dicated a reversal in galvanic poten 


tional between bras 


and steel in the 


presence of certain 


mixtures of cya 


nides and hydroven sulfide. resulting 


in the bras he« 


oming the anode or 
thy corroding 


cell 
Several 


tion and water 


part of the valvanic 


combinations of air injec 
wash sy 


Humbk 


Len has 


tems were ex 
‘The 
been in operation 


has 


con 


plored at the refinery 
present sy 
lor approximately a year 


ults 


and 
nven excellent re Briefly it 
ists of the following 

Fluid Catalytic Cracking Unit No. 1 


Air Rate: 20 cfm into the overhead 


vapor line of the fractionator tower 


Water 


from the 


Rate H) ypm recycle wate 
fractionator overhead con 
denser accumulator This re presents 
approximately 5000 gallons of water 
feet of 


per million cubic 


catalytic 


VAs produced 


Fluid Catalytic Cracking Unit No. 2 
Air Rate 10 cfm 

vapor line of the 
Water Rate 1 


from the 


into the overhead 


fractionator tower 


Rpm recye le water 


fractionator overhead con 


cle nser vce urmmulator 


10 gpm recycle water from com 


pressor interstage 


and after-stage 


knock-out drum This 80 


gpm ol 
wate! 


O00) 


represent approximately 


vallons of 


water per million 


cub feet ol catalytic viASs produced 


Approximately 40 
lade ti 


drawn off the 


gpm of heavily 


cyanide recycle water 1s 


ystem at this point 


which reduce the 


LEI Nos 


total cyanide 


content at ¢ l and 2 


In thre eariy s of 


water Ww ish 


inv. s water wa ul ed on 1 once 


thru and was then discarded 


Since time ts an unportant element in 
the formation of these inhibiting poly 


sulfides, it was found that by recycling 


the wash water, polysulfice 


concen 


trations could be greatly increased. In 


addition this reevel water is high in 


HH which is verv important in the 
| | 


formation and 


tability of polysul fice 
compounds 

In the 
drogen penetration probes installed at 


both (¢ atalytic Light Nos 


indicated essentially no hy 


past year of operation, hy 


Ends { nit 
| and 


drow n 


activity. In addition. cyanide 


concentrations have be en considerably 
below 900 ppimn, the point which ex 


Humble 


maxinum allow able 


perience at the refinery has 
hown to be the 
lig ible 
Actual Inspections of the 


of both (¢ LEI Nos. | 


\ eal d rie glivible 


for new hydroven attack 


internal 
and 2 have re 
hydrogen Attac k in 
reas which were previously severely 
damaged. Because of this reduced at 


tack CLEI No. | able 


an all-time record length process run 


was to make 

In order to combat the galvanic cor- 
rosion of brass condenser tubes pre 
viously described, approximately 3 
gpm of fresh water 1s injected into the 
depentanizer and depropanizer over- 


he ad line . 


the cyanide and sulfide compounds in 


The result is a dilution of 


the Vapor condensers to the 


whe re 


point 


apparently the galvanic rela 


tionship between steel and brass Is 


such that steel again becomes the de 
pleating anode 
Conclusions. Ai thi 


appears to be no 


present there 
absolute counte: 
attack Ther 


a number of things that 


measure Lo hydrogen 


ire, however 


can be economically done to reduce 


this deterioration 


On a local basis where 


more Cor 


centrated attach 


occurs such as the 


vapor phase in depentanizer and de 


propanizer refi drums 


a protective 
liner will pro ide 


measure, A 


the most economical lining where the 


ample counter! 


a rule concrete provides 


fairly 


On 


can be removed for repairs or 
frequent intervals 
a general basis where cyanide i 


thre accelerator ombination of 


SOmie ¢ 
water washing and air injection seems 


to be the most effective countermeas 
ure. Problems of proper water contact 


ol the 


cilities appare ntly 


gas streams and disengaging fa 
the effective 
Probably the 
injection 1s time 
Also, al 


whicl 


limit 


ness of water washing 


limiting factor in ai 


lag in the Stepwise reactions 


these reactions are reversible 


may require a tremendous excess of 


oxygen tor complet reaction ol al 


cvanides 
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FIGURE 1—An example of how multiple lubrication feeders to packing glands operating in the 15,000 to 35,000 psig range can save downtime 


How to Reduce Compressor Downtime 


J. J. Julian and R. A. Schaefer 
Worth ngtc r ss rporation 
Buffalo, New York 


MAINTENANCE is not restricted 
to the actual physical upkeep of the 
compressor. It includes the practicing 


of sound engineering principles in 


machine selections. Detailed engineer- 
ing studies with respect to design, as 
well as location and the operational 


offer 


maintenance 


pattern, will dividends in re 


duced cost and down 


time Compressor maintenance begins 


on. the designers drawing board 


Current trends in compressor de 


signs are spectacularly influenced by 


special requirements of the process 


industries. The handling of extremely 


hazardous gases and the demand for 


more compact, easily installed com- 


pressors frequently of the multi 
about en- 


Highe I 


introduced 


service type, have brought 


tirely new concepts of desien 
pressures too, have new 
approaches and new ideas to combat 
increased maintenance costs 


Whereas 


been altered considerably, the 


compression ends have 


greatest 
changes have taken place in running 
gear arrangements, improved lubrica- 
tion, and in balanced force designs 
Higher speeds, and short strokes have 
also come to the fore 
Bearings The old methods of 


January, 1956 


Here’s why preventive maintenance starts with 


design and follows through installation and operation. 


bluing, s« raping and tedious fitting of 


main and crankpin bearings have 


been largely supplanted by present 
Shim adjust 


with on 


day precision bearings 


ments have been done away 


many machines, and the larger, newer 


shell 


bearings Lhese bear 


compressors now employ 
babbitt faced 


ings are precision bored and honed to 


split 


exact size in the manufacturer's shop 
so that replacement merely calls for 
sliding out the old shell and re plac ing 
Design 


Inaintenance can 


with a new, low cost bearing 


are such that this 


be accomplished without removing 


crankshaft or connecting rod 


Piston Rods 


quate Cross 


Piston rods of ade 


section to handle existing 


column loadings plus a sizable safety 


factor, will add years to machine life 


Since the rod is actually a beam sup 


ported on one end (crosshead with 


a load on the other, the cross section 
must be designed to withstand whip 


bu kling 


operating conditions. This is especially 


ping and under maximum 
critical on superfinished rods on high 
pressure 


Maximum 


proximates 


SCTV ICE 

tolerable deflection ap 
QO2-inch for low pre 
sures and .OOl-inch for high pressure 


values will 


run out ol 


Deflections exceeding these 


cause the piston to true 
cylin 


likewise, b 


to dig into the 
Packing suffer 


with a tendenc 


det hore 


cockin ind «binding 


wearing unevenmy and with i reduced 


irea for leakage 


Thre ad 


point ol 


prevention 

minding of the rod at the 
connection to the crossheae 
1 nportant to a ive ilienment 
Stre concentrations are present at 


thre root ol ati \ 


thread not 


thread. Poorly cut 


only unpau ilignment 


but resultant may cause fat 


tre { 


ure with trae esuit to the con 


pressor. Precision ground threads are 
essential 

Connecting Rod Bolts | 
is thi of the 


Si lectivels 


kewl! 


true connecting rod bolt 


fitted nut on 
vround threads avoid 
bolt 
distributed loading 
Foundations 


tion 1s only a 


precision 
binding of the 
evenl 


nut on the and issure 


Compre 4oT Opel. 
uicce ful as its support 


planning permit Featured in an 


compressor plant study is considera 
foundation 


hould be 


oil condition 


tion of the 
iitable for 


(sem ral prac 


Foundation 
existing 
shoule 


tice dn il¢ that nl loading 


not be more than one quarter of the 


This 


wccount the iw 


maximum soil bearing pressure 


hivure takes into 


creased requirement of dynam load 
ing The 


table 


recommendations of a repu 


foundation consultant should be 


‘ lo ely followed 


Frequentl available foundation 
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will determine the types of compres 


Alluvial soils 


will 


or ultimately installed 


soft clays. and sand, ometimes 


require machines with balanced in 


ertia force upplemented by in 


creased foundation hearing areas 


Isolating mats from the building 
hould 
prevent vibration transmittal 

Airborne Dust 


outside 


proper also be considered to 
proj 

The suggestion of 
that the 


satished, but 


cleanliness is not 


aesthetic sense must be 


a practical realization that airborne 
dirt can it onto wearing 


dust and 


urfaces through crankcase breather 
make sure it's a 


fastened 


better filter Ly pe 


loosely Inspection Opening 
and frame oil head distance 


The ay 


parti le 


preces 


erage industrial location 


contain uspended in the 
air that are composed of actual earth 
coal flue 


matter. An average concentration 1 
LOOO cubs 


dust, moisture, and other 


about 1-2 vrain per leet 


becoming considerably heavier in 


process areas, The size of the grain i 
approximately 0002 inch in the aver 
age industrial location 
Vi ible 
process concentrations 

Where intake gas filtering will pro 
tect 


mcreasing nm 
ize to be to the naked eve in 


ore 


compressor cylinder bore only 


the housekeeping of the operator 


lends a degree of safety to the run 


ning gear. Gasketed and tightly fas 
tened inspection doors, helped occa 


sionally by the cleaning rag, will add 
machine life 
Internal Dirt 


that 


to yout 
It can be estimated 
yl) percent ol compressor Opera 
tional difficulty leading to down-time 
can be traced to inadequate « leaning 
flushing, and blowing out of the pip 


ing system belfore initial starting 


FIGURE 3 


130 
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FIGURE 2—Typical segmental packing cutting 
pattern 
weld shot 


Rust cal and proces 


debris manifests itself in fouled valves 
scored cylinders, scuffed pistons and 
leaky packing 

Dirt is not from piping alone, but 
can also come from the gas handled 
Sediment and moisture laden process 
instance 


gases {for can Cause equally 


as large a re pall bill as weld shot and 


scal 

Cleaning and drying of the gas he 
fore entry into the compressor 18 €s 
form 


sential, Filtering devices in the 


ol crubbers tanks, should 
be ol 


velocities to about 


traps oO! 


sufficient size to reduce gas 


900 fpm Lower 


velocities will permit an even greater 


eparation efficiency, but economi 


considerations indicate that 500 fpm 


is a practical limit 


Gas Piping lv 


arrangement ol 


Method of inspecting superfinish to 5 micro inches on ultra high pressure piston rod 


cylinder suction piping should be 
such that loops and pockets are elim- 
inated, preventing an accumulation 
area for dirt and moisture to be 
into the cylinder 


should be 


toward the cylinder, with a dropleg 


eventually drawn 


Suction piping pitched 
or trap intercepting the gas flow. Dis 
charge piping should be pitched away 
from the compressor cylinder, with 
adequate trapping to collect conden- 
sate on the downstream side of the 
unit 


Welded 


( le ans¢ d 


should be 


installation by pick- 


piping systems 
he lore 
ling, sand blasting, hammering and 


W ashing 


material 


blowing pipe to remove 


scale and loose is also rec 


ommended—but don’t try scrubbing 
with inflammable solvents unless you 
plan on immortalizing the operator 
Gas piping to and from the ga 
cylinder must be firmly supported to 
avoid harmful stresses 


floor 
with due 


Pipe hange 
should be 


consideration to pipe 


and supports used 


con 
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FIGURE 4—Shop assembly of a reciprocating compressor to check fitup including intercoolers 
and piping 


Where 
runs of discharge piping are 


traction and expansion long 
involved 
expansion joints are mandatory 
Wall supported piping should b 
positioned to minimize vibrations 
Transmittal of pulsations from the 
compressor to the building is a real 
possibility if the piping is fixed in a 


wall with a great number of windows 


Lubrication——The lube oil system 
1S aptly called, “the heart” of the 
It may well be then, that 


the major portion of operating main 


COMPressol 


tenance will be concerned with lubri 


cation 
R; pid deterioration of metal on 


metal will occur when the protective 


film of lubricant is missing. It is esti 


mated that the greatest wear, due to 


friction. occurs during the | percent 


to 2 


percent operating time when 


the compressor } being started o1 
stopped 


normal operation he 


haft 1s 
the entire 


During 


crank 


supported throughout 
le ne th by an oil 


bearing 
film, the optimum bearing area bein; 
approximate ly L ¥41), where I 
the length and D is the diamete 

In the 


f ir 


short interval of time nec 


auring tarting and toppin 
either the oil system has not suc 
ceeded in uppl ing the protective oil 
film ha 


COTM pre OO} ha 


film. or the 


deteriorated be 
tore the topped Oy 
larger ¢ mipressor therelore 
auxiliary mean 
to flood the 


This can be 


should be pro 


before startin 


he aring 
either 


a hand operat a 


Januar 


or electric motor 
If electrically 
should — be 


Starter circuit to insure 


ariven weal pump 
driven. the 


tied to the 


pump 
main motor 
that the aux 
iliary Start up pump begin operation 
first, and 
after the 
broken 


runs for a short interval 


main motor circuit has been 


feed 
the lube oil pump discharge should bi 


On positive pressure systems 


adjusted for about 35 pounds per 
Adjust 
made at the 


high 


volution pel 


squart inch delivery pressure 
ments should always be 
hot oil 


Compre 


temperatures on peea 
ssors 0) re 
hot oil rane 


from 135 to 140 } with 125] 


in the slowe1 speed and floor 


minute and above the 
ibout 
pla hy 
unit 

hould be care 


tablish that 


correct! 


These temperature 
fully lovged each day to¢ 
the \ m functionin 
Operation with recommended tem 


perature indicate that icceptabl 


the lube 
oil proper 
Pempet iture 


considerabl 


maximum, anti-friction pe riormance 


Filtering is equally important fo: 
bearing life. Bearing faces form them 
journal 


selves into the contours of the 


offering least resistance; that 1s, eacl 
individual 


An alte ra 


skin” by excessive 


bearing conforms to the 
journal on which it run 
tion of this quan 
sediment imbedding 


babbitt 


skin and contouring 


tities ol them 


selve in the will affect thi 

to the extent 
where it may cause seizing or babbitt 
wiping 


Filters should be 


cleaned ever, 


hanged 0 
changed 


hould bn ol 


unmediat 


time the oil} 
Replacement ‘ irtridae 
hand for the insertior 
during an emergency condition 
Removing the bottom of the filte 


se and crankease sump for clean 


ing at the time of the oil change will 


also insure maximum cleanliness at 
all times 


As a general rule ill ce 


ure supplied with mechanical lubri 


Hipre oor’ 


cators for the cylinder 


Sore 


COMpre ol 


processes are of uch a nature 


that non-lubricated onstruction 18 
employed which does not use cylin 
der lubrication 

On those mechatr 


should be 


junction of the 


unit requiring 
ical lubricator the line 
disconnected at the 


check valve 


te the ( 


and lube oil line leading 


lindet bore for periody it) 


pection and priming 


hand 


lubrication by 


Pumping the 


lubricator h prior to evel 


tart facilitate repla 


ing the lubricant that ha lipped 


from the cylindes ll durimne the 
hutdown period 
The number of lube oil teed re 
quired in a cylindes vith the 
is handlee ure ft the 
cylinder inet OMpresso! 
handling i i require 
lubric ng oO ul ‘ 1 ima the 


the oil 


droplet it 1! ey] ! hy if 


uction 


tion ¢ lubricate 


upple Thiel 





Compressor Downtime’. . . 





Oil 
and 


nd lubrication are interrelated 


$s necessary as a sealing agent 
inti friction medium in the packing 
‘land as it is in the cylinder bore 
Packing must receive equal consider 
ition from de 


ilike 
One oil 


igner and operator 


feed 


yA king is normal 


per set ol metallic 


however, wet gases 
Figure | 


additional 


surcs Way 


w high pre: 
that 
nto the 


hould be 


pendent upon the service, for 


lictate lines be fed 


Metallic 


removed pe riodically, de 


gland pac king 


inns pe ( 


tion of the ‘rings and cases 


Consisting of two. three piece ring 


n each case one tangentially 


ring i 
ut with its mating ring radially cut 
Figure 2 Ihe 
cals the tangentially cut ring 
first in the 


radially cut ring 
and l 
from 


two-ring assembly 


the end of the box 
On high-pressure service in partie 


ilar, the individual ring sets are en 
ased in precision lapped cases, In 
leaning the case 
hould be 


ue not 


cratch 


and rings Cart 


taken that these surface 


A slight 


thousandths 


marred im any Way 


only several 
leep could lead to serious pac king 
and 


to heat 


problems. Erosion, wiredrawing 


iltimate carbonization due 


vill follow 
thee pat | nig 


limiting the function of 


On ultra high pressures, piston rods 
about » micro 


that 


ire superfinished to 
neh making it linperative 
also be well fitted 
before be 
Figure 3 
As the 
pring 


ne the 


rings and without 


purl yinning operation 


packing rings wear, the 


gradually loses tension. caus 


ring seyments to butt against 


ach other, Releasing the inside diam 


ter ring face from the rod causes 


the resultant leakage 


By filling the ring ends, and chang 
ne the spring length to correspond 


the packing can be serviced to pro 


ide many additional hours of good 
yperation 


Many 


Hrous pra Kin’ Are 


compre Ol using solt fi 
till purchased. ‘The 
life of fibrous pac king is not equal oO 


he metalhe packing, nor is it equal 
in leakage prevention, but its mainte 
nance cost is relatively low 
Usually impregnated with graph 
te, fibrous packing ts in talled in the 
ends, stagvered 
Qi] 


here clue to the 


‘land with slant-cut 


to minimize blowby feeds ar 


renerally not found 


inherent lubricating qualities ol 


graphite, but squirting oil on the 
piston rod, and into the gland before 
starting is still a good idea. 

Soft, or fibrous packing, unlike me 
tallic 


into the gland 


cannot be drawn too tightly 
The soft strands will 
thei 
rod proportional to the 


cOMpress readily increasing 


grip on the 
torque exerted on the stuffer 


The 


cause 


nuts 


frictional drag will 


the rod to heat 


increased 
possibly sco! 
ing 
Stuffers 
tight 


should be evenly drawn 
then backed off one or two flats 
on the nuts, o1 just enough to insure 
having 


nugness without 


tuffer 


a sloppy 


Pac king materials are varied rang 


ing from the aforementioned fibrous 
to cast 


iron. bronze, and stainless 


Micarta 


( arbon vas 


rings on wet hydro 


ervice. for lubrication as 
sistance, are also common, as are Cal 
bon packing rings on non-lubricated 
machine ( 
with 1 


depe nding upon the 


onstruction 1s similar 
arying degrees of operating life 
material in 
olved 

Jacket Water Cooling 


COMpre SSOTSs 


On those 
requiring ja¢ ket water 


jackets should be large, and 


ssible 


pe ction door 


‘ ooling 
through oversize in 
The 


purposes, ts 


Ca ily acct 


accessibility for 


cleaning especially crit 


ical when handling untreated raw 


Wate! The deposition of mud, min 


eral and assorted debris on the 


jacket walls, impairs circulation abil 
ities of the 


ystem, and decreases heat 


transter efficiencies 


Clogged jackets create “hot” spot: 


in the cylinder, causing possible seiz 
ure of the piston and scoring of the 
bore and 


rings. On compressors han 


dling oxygen a an example this 
could be trav 

Pemperature of the inlet water 
hould approximate 10-15 degrees 
ibove the dew point ol the Mcomine 
gas. Lower temperatures will cause 
condensation within the cylinder bore 
diluting lubricants, with a subsequent 
INCTEASE weal 

Differential 


nlet 


tempe ratures between 


ind outlet should be controlled 


by regulation of flow to maintain a 
degrees, The maxi 


should not 


maximum of 30 
mui outlet temperature 


140-150 I 


wle I 


exceed 


Inter wate! which is gen 


erally taken from the coldest source 


available. can be used for jacket 


wate! at its uppe! 


heat 


temperature In 
many cases a balance of the 


plant water system will indicate othe: 


sources ol jac ket water supply. Fig- 
ure 4 shows the shop assembly of a 
machine including intercoolers and 
cooling water piping 


Intercooler water consumption is 


usually based on a 15 degree ap- 


proach to the inlet water tempera- 
ture That 1S, the 


vas 


temperature 
out 15 degrees of the 
Closer 


approaches can be obtained, but eco- 


will be within 


incoming water temperature 
nomics indicate the savings in horse- 
power, balanced against the increased 


cost of the cooler. and higher 


wate! 
consumption, reach an optimum 


value at the 15-degree limit 


Safety Devices 


preventive maintenance demands also, 


The practices ol 


that the « ompresso! and associated 
system be equipped with suitable 
Relief 


protec tion 


alarm devit es 


high 


ssure failure 


safety and 


valves for pressure 


lube oil pre switches for 


COMpressor shutdown upon low lube 
oil pressure; ove rspeed trips for steam 


and gas engine driven compressors 


bearing temperature detectors for 


connection to alarm systems in the 


event of overheated bearings. and 


similar mechanical and electron 


watchmen 
High 

blinker 

chanical 


high 


also found in many plants 


gas temperature detectors 


lights for visual check of me- 


lubricator operation, and 


water temperature alarms are 

Thermometers and pressure gages 
strategically placed, enable operators 
to observe the compres or’s 


Malfunctioning of the 
while 


“pulse 
compresso! 
can then be detected still in the 
early stage 
Jacket water shutoff valves, for 


wate! also desu 


able 
( ally 


connected to shut off the 


conservation, are 
Either pneumatically, or electri- 
Opt rated, these valves can be 
jacket wate! 
upply to the COMpressol upon shut 


down ol the unit 


Inspection. — Period 


chedule § art necet 


mamtenance 
iry to actively 


pursue a preventive maimtenance pro 


vraln 


Recording temperature and pr 


device remotely 


vood 


sure espe ally in 


placed machines, are a invest 


ment Continuous logs can be ob 


tained from such instruments, and 


should be supplemented with othe 


pertinent data such as oil changes 


dates, quantiti compresso! shut 


downs. and reasons for same, togethe1 


with a listing of repairs nature and 


cost 





FIGURE 1—Partial view of refinery of The Bahrain Petroleum Company Limited, taken from the top of the fluid cat cracker 


How Bahrain Is Maintained 


L. E. Machin 
California-Texas Oil Company, Ltd 
New York 


IN MANY WAYS organizing and 
running a Maintenance department 
for a large 
tially 
finery 


overseas refinery 1s essen 


the same as for a domestic re- 


sut an arid island such as 
Bahrain brings many peculiar prob- 


le mms 


Che 


Limited 


Jahrain Petroleum Company 
BAPCO 


Caltex Group of companies, operates 


a member of the 


a completely self-sufficient 200,000- 
barrel-per-day refinery covering 350 
acres on Bahrain in the Persian Gulf 
Jahrain is an island 30 miles long by 
10 miles wide, the largest in an archi- 
pelago of the same name 20 miles off 
the east coast of Saudi Arabia. It is 
an independent Sheikdom far from 
all sources of supply 

BAPCO’s 
department is organized into five 
the direct 


Refinery’s Maintenances 


areas each under supervi- 
sion and responsibility of an area su- 
‘Tradesmen are 


pervisor scheduled 


into these areas on a day-to-day 
schedule but based on weekly require- 
ments of work to reduce unnecessary 


Craft fore 
men are responsible for the shops, for 


movements of manpower 


the quality of the work put out by 
the for 


and development of the men. The 


tradesmen and the training 


area supervisors are responsible for 
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activities outside of the 


Effective training, “forward” planning, and 


human relations are needed in an overseas operation, 


the over-all job quality and quantity 
in the areas 


With area organization for maint 


nance the small day-to-da routine 


and /o1 repetitive prevents e maint 


nance assigned main 


in the area } 


jobs are done by 


tenance personne] in that area 


remainder of the work 
analyzed and plans are made on a 


weekly basis so that transfers of men 


area to another 
This is 


maintenance 


from one are kept to 


a minimum considered mort 


efficient for continuity 
and for better quality of maintenance 


Im any one arca 


Although the bas 
maintenance 
tially the 
refinery, the 


ic structure of the 


organization 1s essen 
same as that of a domestic 


accent on some a pect 


of the dynamics of organization i 


high. Personnel administration, train 
ing and human relations problems re 
quire major attention by the mainte 
nance supervisors no matter what their 


levels 


Organization. Orn 
ence from the usual domestic 
is that 


differ 


refiner 


major 
the maintenance organization 
is extended to include maintenance of 


suc h 
2 yi) 


refinery 
village of 


harbor 


as a self-contained 


wharve and launch 


people 


activities, a producing field and tran 


port operation in olving 600 pieces 


ol equipment and LO00 men 


Lhe 


to take care ol the 


organization has to be staffed 
abnormal lost tume 
North 
These 


1 ervice Veit al 


due to acations ol European 
American and Indian employe 
fore. 


ct pt nding on thei 


employe Carn 


j 
creait 


tion and 


tatu are awa from Bahrain from 


, : 
nths eves - to 3 years 


Bal 
yah 


Vacations 


>to 4 mo 
And 


PAM 


under certain condition 


ia il wccumulate 


equall which 


long Th create aps 
filled 


cheduling 


must be ind is a natural prob 


lem of that the company 


recognize and for which adequat 


mac 
Additional care 


be taken in assurin 


provi 1OnsS Aare 


ana ¢ mpha iS must 


ade quate Supe I 


ion for maintenance men who 


ilmost all 
1954 the 
nationaliti were 
Mainten nee Total 
Department BAPCO 
Australiar ) 14 
Sahraini 6/5 429 
british G2? 
(Lanadians 
Indiar 
Iraq 
Irish 
Pakista 
South 
{ Ss 


from 
world In 


plo f bh 


come part of the 


number ol em 


()thers 


POTAI 





How Bahrain Is Maintained . 


FIGURE 2 


Many different backgrounds expe 


riences, traditions, and languages all 
make the maintenance supervisor's 
job a difficult one to weld this group 
harmonious, inte 
Such an 


ith SC ope 


into an efficient 
grated department 


that is 


Ope ta 


tion so wide and so 


comple \ require S men with many 


varied skills and occupations 

Phe Maintenance department must 
be ready and capabl at all times te 
perform such jobs as repairing auto 
atic te lephone stacks, balancing the 


ound of the movie projector circuits 


in a six hundred seat theater, diving 


to install an underwater patch on a 


well a 


parts for pumps and equipment and 


tanker, as making intricate 


keeping the refinery operating and on 


stream 


foreign 


Human Relations In a 


operation where the company must 


make available living quarters, food 


and almost all the amenities such as 


movies, sport recreation transporta 


tron, many personnel] problems arise 


from various causes Lhese 


both 


prob 


lems, real and imaginary, out 


crop on the job and as a result the 
supervisors must handle more person 
nel work than they would in the 
equivalent domestic 
this 
North 


function as 


operation. Be 


cause of most of the European 


and American employes must 


supervisors and person 


nel administrators regardless of their 
level in the company 

selec 
How 


a foreign operation as com 
that ol 


In any industrial operation 


tion of recruits 1s unportant 


CVel for 


Bahrain’s, selection of 


ple x a 


recruits 1s absolutely vital. In addition 


to trade abilities, men must have su- 


Phey 


to adjust to foreign 


pervisory potential also 


ability 


must 
have the 


service environment complicated by 


severe summer tempe ratures 


It also becomes necessary to inte! 


view and evaluate the compatibility 


ol a candidate’s family for foreign 


service, If this is not done, it may be 


discovered too late that an emp! ve’s 


wife or his children cannot adjust to 


living conditions in a small village 


and the entire family must be repa 


triated at considerable ¢ xpenst to the 


company and lost effort in develop 


The machine section of BAPCO’s Craft Training Center contains modern equipment on which students receive detailed instructions 


ing and training the employe. Re- 
cruiting of incompatible employes 
will 

Duc 


service, 


result in high turnover rates 

to the very nature of foreign 
BAPCO normally 
employe on bachelor status in ordet 
that both he 
appraise cat h other to determine 


whether he 


recruits an 


and the company ma\ 


should continue on a Ca- 


reer basis. The policy is to bring a 


man to Bahrain for a period of some 
i house 


months before he is assigned 


for his family 


with the 


| his poli \ 
that the 


coupled 


lact new employe 


is in a completely different environ 


ment, puts him under an additional 


strain not experienced in domesti 
This can result In new 


SCTVICE eln- 


ployes’ confronting their supervisors 


with personal problems not ordinar 


ily encountered domesticallh 


Training and Development 


lraining and development of all 


types ol employes is desirable in any 
organization; in Bahrain it is partic- 
It is BAPCO policy to 
Bah- 


as rapidly as he can 


ularly critical 
train develop and advance the 


rain ¢ mploye 


PerTROI 





uy 


- 
far! TRA CENTRE 


mS TRUMENT ano CLIC TIC SHOP 


> att 


FIGURE 3—Head instructor of the BAPCO Craft Training Center with staff of Bahraini experts 


assume increased authority and re 


sponsibility. To achieve this, the com 
pany operates its own elementary 
school and trade school which supple- 
ments the Bahrain government edu- 
cational program. As of December 3] 
1954, 1324 Bahrainis had attended 
BAPCO’s elementary 


ing-within-industry 


Train 
held 


for all employes in job instruction 


S¢ hool 
courses are 
training and job relations training 
One of the 


has been the welding school where 


most successful schools 


Jahrainis learn both are and 


‘I he 


cated in that the welding group of 


vas 


welding school’s success is indi- 


the Maintenance department em 


ploys only 17 Europeans, but 118 


Jahrainis and Indians 


An active supervisory development 


program was begun three years ago 


in order, first to appraise existing per- 
sonnel and second to set up planned 
training and development of these 
that the ade 


men so company can 


quately fill its supervisory require 


ments 
slightly 


pe troleum 


Turnover rates appeal 


higher than the domesti 
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REFINER 


his 


of 1./5 percent per month compared 


has run in the order 


industry 


wit h the 
Labor 


from 0.75 to 1.25 percent 


figures of the Bureau of 


Statistics indicate rate 


The high 


rate has been parth due to the fact 


whic h 


that the Caltex Group of compani 
has hee nh ¢ xpanding rapidly and look s 
to its largest operation, Bahrain, as a 
source of supply for top supervisory 
and technical talent 


Phus it can be seen that rapid 


training and development of super 


visors 1S a critical and pressing job 


for this organization 


Spare Parts 
ing of 


The adequate stock 


Spare parts is a particularly 
difficult problem when the sphere of 
operation is several thousand miles 
from 
that the 


for spare parts, a procedure has 


away any source of supply In 


order operation be covered 
been 
developed which is flexible, depend 
ing upon current deliveries 


Ihe Maintenance 


responsible for 


department | 
to the 
hould be 


piece ot 


recommending 


storehouse what part 


I 
stocked for an 


ore 


Maintenance 


equip 


ment ilso estimate in 


he 


policy is to order six months supply 
when stock has 


nual consumption storehouse 


been reduced to 12 
month minimum supply 
that the Maintenance di 


partment does not run out ol 


In ordet 
Spare 5 


continuous working contact with the 


storehouse must be ke pt On the othe: 


hand, Maintenance must beware ol 


overstocking, and must advise the 


storehouse when any major piece ol 


equipment is due to be retired be 


cause Ot corrosion or obsole scence so 


that its spare parts can be reduced in 


stoch 
Maintenance 


with the engineers to obtain as 


also works closely 
much 
standardization of equipment as po 


sible both 


nance pare 


This simplific riainte 


ind the ordering of part 
because employes then become famil 
iar with the 


Thus 


is the 


equip nt 


even in details, forward plan 


ning basic work that woes into 


foreign refiners 
ahead for 


above all for 


operation planning 


supplic for markets, and 


ind their fam 


employe 


ilies with regard to general wellare 


education ind their h ippines in the 


This the 


like the 


organization only wa 


that an installation Bahrain 
contribution to 


Free 
World + 


refinery can make it 


the petroleum need of the 
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FIGURE | 


Impeller arrangement in a straight lobe type blower 


You Can Cut Blower 


Maintenance Cost 


Getting the most 


in depend- 


ability and low maintenance cost from your 


blower starts with selection and installation. 


PEW 


fast as 


THINGS cost so much ) 


process unit downtime \ 


rotary blower is usually a key equip 


ment unit. critical to the proce lo 


get the most de pe ndable use, 


hould 


Lhe mn you 


youl 


preventive mamtenance start 
with the 


1 tle Ww 


machine se le ction 


miust thru with careful instal 


and routine matin 


These are the 


will pay dividend: 


lation, operation 


tenance thines that 


lrouble-free blowe1 operauion 


begins with the proper election and 


application of the unit. If the blower 
does not have correct performance 


characteristics, if the mechanical d 


sign is not suited to the application, 


or if it} poorly installed; unsatisfac 


i yperation will result 


Selection of Rotary Blowers 


Rotary blowers or compressors can 


vest be defined as positive displace 


ment type machines in which com 


pression achieved by the positive 


action of rotating elements. These ro- 


tating elements may be in the form of 


lon itudinal Vanes which move rad 


ally in a rotor within a cylinder. or 


may be two mating lobed impellers 


revolving within a cylinder impeller 


contact being prevented by timing 


gears mounted on the rotor shafts 
outside the cylinder 

These impellers are manufactured 
in several shapes ranging from 
to a spiral 
Figure 
2). The following information per- 


straight lobes (Figure | 


or screw type arrangement 


tains primarily to the two impeller 
rotary positive displacement type 
blower; although many of the proce- 
dures mentioned are also applicable 
to other types of rotary blowers and 
compressors. 

The nature of the process or appli- 
cation, available space, sources of 
power and geographical location are 
all determining factors in the selec- 
tion of a spec ific type of compressor 

It is the responsibility of blower 
manutac turers to acquaint a prospec - 
tive user with the characteristics, ad 
vantages and the benefits which are 
to be derived from the use of a par 
With this in 


then select 


ticular type of blower 


formation, the user must 


the type which he feels is best suited 
for the applic ation or process at hand 
Once the 


been decided, the prospective pur 


type of compressor has 


ready to select 


model. A 


ovel looked in 


chaser is a specific 


make or very important 
this final 


phase of blower selection is the 


factor otten 


amount and ease of maintenance t 
insure desired operation with mini 


mum of downtime 


Make Manufacturer’s Instruc- 
tions Available 


type of blower o1 compressor finally 


Regardless of the 


selected, preventive maintenance 
should commence with its installation 
Most manufacturers supply installa 
tion, Operation and maintenance in 
with thei 


structions equipment al 


though some are more complete thar 
others 


Very 


overlooked, is 


important and many time 


insuring that the man 
ufacturer’s instructions are given t 


or made available to the personne} 
who are to install and/or operat the 
blower. ‘The most complete instruc 
worthless if 


to the 


tions ever written will he 


they are not availabl men wh« 


uncrate the equipment place it on 
the foundation, start and operate it 


Make certain 


reads and follows the 


that all personnel 
manufacturer’s 
installation oper 


ol the Ti blow 


instructions for th 
ation and maintenance 
ers and compressors since the de 


tailed procedures may vary with the 


make of blower. If ever in doubt con 


cerning a propose d action, consult the 
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blower builder. The chances are that 
he will go along in all but rare in- 
stances, Moreover. you'll have the 
satisfaction of knowing that the 
blower builder is 100 percent behind 
you and approves the contemplated 
action 


Blower Installation—Founda- 
tion—Incoming blower shipments 
should be carefully checked for dam- 
age in transit and packing lists scru- 
tinized to insure receipt of all parts 
Any damages in transit should be re- 
ported immediately to the shipper 
and the transportation company. All 
material shortages should also be re- 
ported to the manufacturer at once 
This gives him an opportunity to re 
place the missing items with a mini- 
imum of delay. Accessories. small 
parts and special fittings may have 
been boxed separately and should not 
be overlooked 

[ nload and uncrate the blower 
carefully, cautioning personnel not to 
shafts. As far 


as possible, move by means of chains 


put any strain on the 
or ropes preferably fastened unde 
blower headplates and baseplate as 
illustrated in Figure 3 and Figure 4 
Lifting holes or eyes may be provided 
in the baseplates of larger blowers 
and chains 


COMpressors for securing 


or cables, Position the points of sup 
port so as to not subje ct bedplate s te 
unusual or excessive strains 


If chains or cables are used. thes 


should be blo« ked out trom the bed 
plates to prevent unusual strains on 
the cylinders. piping or mounted ae 
Move the 
the foundation as possible before re 


skids 


blowers 


cessories blower as neal 


moving the 
Most 


foundation, the 


require a concrete 
depth of which de 
pends upon the subsoil and the weight 
and size of the unit. In general, the 
depth of the foundation should be at 
between the 
length and 

hould he 
will be six 


from the edge of the 


the distance 
shaft 


width of 


least twice 


blower centers. ‘The 
the foundation 
such that the 


am hor bolts 


inches rv more 
concrete 

It is imperative that blowers be set 
so that they are not in a twist. ‘Twist 
setting the 


ing can be avoided by 


A machinist’s level with a 


olass 
the clean 


unit level 


ground vial should be used on 
surfaces of the 
le vel both 


prior to 
bolt 


finished 


baseplate ( heck the 


lengthwise and cross 


wise 


grouting or tightening anchor 


When an outer bearing is used 
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FIGURE 2 


must be taken to bring it up to cor 
shaft 


with 


rect alignment with driving 


Leveling screws are furnished 


larger blowers to accomplish final 
I'wisting or distortion of a 


found 


le veling 


blower on the ition will result 
in impeller contact during operation 
due to the very close internal blowe: 
clearances 

Blowe! 


rately 


mounted 


drivers, if 
leveled and 
with the dri ( 


throu rh fle xible 


the coupling must be lined 


must also he 


carefully aligned 
unit. If connected 
couplings 
up for parallelism and angular mi 


alignment 


Blower Installation—Piping 
Phe inlet and discharge piping to the 
should 


§17€ as the 


normally be the 
blower connections. Smalle: 
flow of air 


blower alive 
piping acts to restrict the 
resulting in high pipe losses, increased 
power consumption and pos ible com 
All flanges for mak 
hould be 
flush wi thie 


orrection ofl 


pressor overload 
pipe 
brought Square 
blowe1 flange ( 


misalignment 


ing connection 


and 
pips 
should never be at 
tempted by forcing the piping inte 
po ition with the flanger bolt 

Most blower are ce ened to cari 
pipe 


cramping ol 


veloht but 


pipe 


upport located 


i reasonable | not 
vithstand 


, 
Pips 


connes 
tion near the 


recommended on 


blower are normal] 


internal blower contact 


hould be 


reluse Vast 


Piping and accessors 
clean and free of scale 
be fore 


blower A 


made to ure 


or other loreieon obiect con 


necting it to the check 
hould also he that 
located near the blower 


whic h could he 


nothin 


inlet sucked into the 


Impeller arrangement in a spiral type blower 


trea ind into the blower whe 
tarted 

Blower Start-up 

blower ha 


dation il 


After the 


foun 


been ecured to the 


ned, and the piping con 


nected the manutactures mstruc 
hould be 
checked, Most blowe1 

lubricatin mstruction 
plicit mal hould be closely ad 


hered to Lhe following checklist | 


ipplicable to rota 


tions concerning lubri ition 


irefull man 


facture! 


blowet and 


hould be gone through prior to unit 
tart-up 

Turn the unit over. se 
manuall to insure that the 
peller revolve treel 
) See that an line hut off valve 
are open and that no triction 


t hich 


pre wire at 


might ve 


Checl inlet i eam tor 


Loose object that ucked 
into the blo 

t. Chech oul | > asSceTtain the 

col Trift nde 

inchor and mounting bolt 


hat i properl ‘ 


cooler ¢ 


check flo 
lor yroper lubri 
hubris 


her 


{ pon 
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You Can Cut Blower Maintenance Cost... 





4, AVOID CRUSHING 
%, GEAR HOUSE BY 
%, BLOCKING OUT 





TO CLEAR 








FIGURE 3 


damage 


the blower 1 read to start If po 


sible, it is recommended that the 


blower be initially started unloaded 


If the 


pas: valve 


ystem includes a relief or by 
the flow may be bypassed 
and the load applied gradually after 


the unit 1 up to rated speed 


Post Start-up Check 
alter 


During and 
immediately starting the 
blower, the following points should 


be checked and noted 
1. Uf the 


cated, note the oil pressure gage If 


blower is pre ure lubri 


recommended oil pressure Is not 
evident within one minute of opel 
ation, shut blower down and check 
the lubrication system 

Observe 


cover on two impeller blowers. Oil 


window in top of gear 
splash can be observed if oil ts 
being supplied to the gears 

Observe 


to sec 


the oif level in the sump 
that it has not dropped 
below recommended minimum. Oil 


should be added if necessary 


Feel the vibration of the unit to see 


if it IS excessive on either end of 


the blower or on the driver. Blower 


vibration of four to five mils is not 
unusual 

Not 
load is being applied and for a few 
thereafter. Should impel 


ler contact ot impeller evlindet 


blower cylindes while the 


minutes 


contact develop, a hot spot will ap 


pear on the cylinder evidenced by 
smoking and a scorched paint spot 
Inspect oil piping system and 


blower baseplate for oil leaks 
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Lifting arrangement for machine on base plate, to avoid 


FIGURE 4 


lighten unions and coupling 
nece ary 
Observe pre ure readings to se 
that they are not excessive 


auxiliary and safety de 


insure thei operating Sat 


isfactorily 


Inspection and Maintenance 
Procedure With 


and operating 


a blower installed 
satisfactorily, the in 
telligent and cost-conscious company 
will 
and preventive maintenance program 


should he 


at definite intervals. at 


institute a periodic inspection 


Regular inspections made 


which tire 
corrections can be 


any necessary 


made; such as replacement of worn 


parts, cleaning impellers and main 
Such 


a program is designed to detect and 


taining recommended oil levels 


minimize normal equipment wear 
and 


The key 


maintenance 1s 


insure satistactory operation 


to regular and systematic 
a comprehensive rc- 


Many 


blower users have a single check chart 


minder and record system 


which admirably combines both func 
This 


near the 


located 


blower, where it is both vis 


tions chart should be 
ible and usable 
List on it all 


dures 


maintenance proce 


and the dates for doing them 
Provide space on the chart for enter 
ing the date and pe rsonnel initials for 
all maintenance functions, The chart 
or checklist can be developed from 


the blower manufacturer’s instruc 


tions or specifications 


Lubrication—-There is no internal 
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Lifting arrangement for bare machine, to avoid damage 


contact between impelle rs or between 


impellers and the case on retary two 
impeller blowers, so no internal lubri 


After 


however, the ex 


cation is required a blower i 


first put in service 
ternal lubrication and oil level should 
be checked every day for the first 


week and thereafter at least once 


weet k 
Ihe oil should he 


quired by its condition which will be 


ve r\ 
changed as re 
determined by the location of the in 


stallation and the appli ation of the 


blowe1 In general the oil should not 
changing more 


2000 hours of 


require tt quently 


than every operation 
unless the blower is installed outside 
or in a very dusty atmosphere 

If the 
the oil pump and filter should be in 
Spe if ted with Cal h oil ke vel ( he ( k | he 
oil filter and strainer should have any 
Oils of the 


recommended for 


unit 1s pressure lubricated 


sediment removed follow 
ing viscosities are 
the lubrication of bearings and gears 
on all types of two impeller rotary 
blowers operating under normal tem- 
conditions 
U.S.S. Saybolt 

Up to 25 bhp 100- 700 40 
‘5 bhp & Up 700-1000 +() 


The blowe 


be contact d for recommended oils on 


perature 


manufacturer should 


those installations where unusual tem 
perature conditions prevail 
High ball 


vrease used on 


temperature bearing 


should be units re 


quiring grease for the bearing lubri 


cation 
Csears—-The gears 


that maintain 
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the blower impellers in proper rota- 


tive position are cut with sufficient 
backlash to give proper operation and 
One gear 


are keyed onto the shafts 


may ‘be 


adjusted by shifting of the 


gear key. Consult the manufacture 
however, before attempting to change 
the timing of gears 

condition can usually be de 


Any 


investigated 


(seal 


termined by noise unusual geat 


noise should he in medi- 


ately so that the cause of this condi 


tion can be 


corrected, Gear failure 


may be by wear or by tooth fracture 
Tooth fracture results from overload 
ing which may be only a momentar\ 
hock load 

t likely to 


Lo th 


surlace ind 


boi Tracture 1s mos 


at e root of the tooth 


crodes the contact 
from steady 
proper ubrication 


failure may caus s 4 proy 


I 
mpellers to 
other. Serious damage 


mr geal 
timing vhich permit the 
contact ¢ ich 
to the may sult 


half of the ¢ i ( 


removed ever six month 


blower 
Lhe top 
vuld be 
to ascertain the vene ral condition of 
the gears. On this 
should 


fire’ contact 


Inspection the in 
look {or oCAal 
[his 


cause very rapid wearing of the gears 


spectol CTOSS 


condition will 
and may be due to one o1 


more worn 


bearings. base plate he ing out of le vel 
pipe 


found 


or cylinder twisted by strain 


Should this condition be con 
tact the blower manufacturer for spe- 
cial instructions or request the service 


of blower erection engineer) 


Bearings— Rotary two impeller 


blowers are furnished with sleeve 


type, or anti-iric tion roller or ball 


bearings. Bearing wear may gradually 
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cn; linder ru 
Mo 
placement b ines, but 


mulactures 
v he rt 


pressor el recon 


! 


mended that the u pare 


ol be arinygs lor 
leeve 


Rene wabl bearings are p { 


along the horizontal center line and 


can be removed by taking off the 
bearing Cap and top half bearing and 


half 


Re plac ement sle eves are accurate ly 


rolling out the bottom bearing 


machined and bored and are inte 


changeable, Anti-friction bearings are 
mounted in the blower headplate in 
bearing carriers which can be backed 
bearings 


should be 


intervals. as their 


out to remove 


Bearings inspected at 
regular failure can 


be very serious if it is sudden and the 





TABLE 1—Check List for Shooting Trouble in Rotary Blowers 


Trouble ltem Cause 


Kemedy 





Januar 


bearines do not continue to support 


the impelle rs 

Variation in Volume — Many 
companies purchasing rotary positive 
blowers 


want, eventually. to change 


the volume of air delivered by the 


blower I he discharge 18 positive and 


volume can not be controlled by re 


trictin the pipe openin at blowet 


inlet or discharge Such restriction 


ll only add to the pressure oad and 


Increase hor epowel con Ulnption lo 


the volume ither the speed 
by changed o1 rh othe an 
ipacit this exce 
oO atmo phe 


vhen the bl 


p 
Extended Blower Shutdowns 
When the blows ( 4 i ( te 


J 


nded 
the rhipoe ley ma j ile 


houle t ith 


ceyvlindes 


lon i ! l . part 


Before placing the unit in opera 


ion again clean the and 


impeller 
evlinder replen h lubricating oi] in 
the bearing ind geal ind rotate the 


unit manuall to e that it turns 
freely 
Mechanical Trouble 


cal troubles are ¢ 


If mechani 
xperi need in starting 
or during Operation of a blower 
the manutacturer Instructions per- 
alignment an- 


taining to le t ling 


choring strains, piping alignment and 
truction in the 
hould be rechecked 


trouble can not be diagnosed 


upport and ob 


blower or piping 
If the 


and corrected do not 


operate the 


unit, but get in touch ith the man 


ifacturer or their nearest offies 


In reporting trouble give complete 


detail including ive ot blower or 


compressor erial number, t pe of 


ervice load condition e details 


ind the approximat the unit 


ha hee rh itt cryvice 
Select the 


right blower for your ip 


plication install it correct operate 


and maintain it proper| and it will 
cause you few trouble 
toda Lhe 


procedure 


trouble ind expense 
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FIGURE 1 





Special trailer used for turbine overhaul tools which will not fit in craftsman’s box 


or are used only on the turbine work 


Planning Pays in 


Turbine Maintenance 


Dow Chemical’s thorough 


planning and good organization gets 97.3 


percent turbine availability. 


H. A. McGill and J. H. Zylks 
The D WwW Chemi al c; mpany 
Freeport Texas . 

THE ‘TEXAS DIVISION of ‘The 
Dow Chemical Company has been 
able to maintain its turbine availability 
rate at 97.5 percent by scheduling 
overhauls pe riodically and performing 
overhauls in such a manner that 
forced Outages are kept at amminimum 


Each of 15 large 


down 


turbo-generator units 


come once within a two year 


period for inspection and overhaul 


ind each of its small mechanical drive 
an average ol 


turbines come down on 


once Ce h yeal for Inspec tion and 
overhaul 
Scheduling of 


out within a master plan which has 


overhauls is carried 


been prepared and projected some 


three or four years in the future, ‘This 
is not a rigid plan, nor can it be, It 
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flexible enough to allow for 
that 
and powel production must meet the 


must be 


those forced outages will occur 
demands of the production plants 
But it is a plan that the Mainte 
nance department can use in anticipat- 
ing manpower and equipment needs 
With cooperation from other produc- 
tion plants, maimtenance manpower! 
and equipment can be spread so that 


With 


prior planning, manpower and equip- 


there is maximum use of each 


ment can be distributed and used in 


such a way that only a minimum of 


lost motion and confusion will occur 


on short schedule overhauls during 


periods of urgent power demand. In 
fact, it is at such times that previous 
minutely detailed 


plans il properly 
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executed and carried to completion 
prove their worth 

Within two plant areas at Freeport 
15 turbo-generator 


lexas, there are 


units with a total manufacturer's 
nameplate rating of 485,000 kilowatts 
‘I hese 
a small 
largest of the 


000 KW 


15 machines vary in size from 


9000 KW 


group 


unit up to the 
which is a 60,- 


unit 


Since 
the machines are extraction 


Planning the Overhaul 
most of 
or bleeder machines, they serve as 


sources ol process steam as well as 


electrical power. Consequently, each 


machine is well integrated into the 
plant system and its availability be- 
matter for 


comes a concern to many 


people. Before a machine can be 


brought down for overhaul much 
planning must be done by the several 
departments affected. ‘These would be 
the Maintenance departments, the 
Power department, and those plants 
of the Production department receiy 
ing steam from that particular ma 
Here are the 


Maintenance department during the 


chine duties of the 
outage and the methods by which they 
are performed 

The 


when the 


power situation is reviewed 


master overhaul schedule 


shows that the time for a certain ma 
chine overhaul is near. If the machine 
can be spared, a work order and work 
list will be sent by the Power depart 
ment to the Maintenance department 


The work 


quest for the 


will be a written re 
The 


work list will be a list of inspection 


order 
work to be done 
work to be performed and component 


parts of the machine which do not 
function properly 


A work 


mate are then drawn up by the Main 


man hours) and cost esti 
tenance department and sent to the 


Power department. From the work 
estimate and the manpower available 
the Maintenance department has been 
able to give the Power department a 
length of 
This 


assumes all spare parts needed will be 


reasonable estimate of the 


time the machine will be down 


on hand and no great amount of un 
expected repair work develops dur 
ing the inspection 

$y drawing upon the experience of 
the operating and maintenance _per- 
sonnel and the manufacturer’s recom- 
mendation, the Power department has 
always kept an ample supply of spare 
parts readily available for those items 
which receive ordinary wear 


When the date for the outage has 
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FIGURE 2—Floor operated bridge crane controls being used by second man from left 


been approved, the work orde: {or the 
overhaul is given to an area enginee! 
He has the responsibility of seeing that 
each craft involved is informed of its 
part of the work to be done. He makes 
arrangements for equipment and ma 
terials that will be needed on the job 

Each of the maintenance crafts will 
usually have some work to do on an 
overhaul. The machinists will inspect 
and repair the turbine and mechanical 
auxiliaries. The pipefitters will inspect 
repair and set all major valves, and 
remove and renew piping. The boiler- 
makers will inspect and repair the 
( ondenser and other heat exe hangers 

The electricians will clean and in- 
spect the generator and exciter as well 
as other electrical equipment. ‘The in- 
sulators will take care of the insulation 
of the turbine, and steam piping. The 
carpenters do the scaffold work neces- 
will do the rigging 
lifts 


ment men will repair or replace those 


Sary. ‘| he rivvers 


and make all heavy The instru 
instruments found faulty. The painters 
will repaint the turbine, generator and 
iuxiliaries after the overhaul has been 


completed 


Organization of Supervision 
and Crew 
work 


Phe major portion of the 


done on a turbine overhaul 1 


in that classification done by the ma 
Dow ne 


shop superinte ndent has been assigned 


chine shops at machine 


the responsibility of all work on all 


overhauls, in addition to his responsi 


bility of supervising the machine shop 


it his particular plant area. This shop 
superintendent has assigned to him 
two technical men, one a supervisor 
and the other an engineer, who supply 
technical supervision during the over 
haul 


isually concerned 
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with the dismantling, repair and re 


assembly of the turbine and 


that 


proper 


mechanical work done to the 


generatolr o| he engineer supervises the 


control and balance work The ma 


chine shop superintendent is charged 
with done by all 


coordinating work 


crafts in connection with a_ turbine 


shutdown 


The Overhaul 


tions and overhauls usually 
the first of 


Scheduled inspec 
begin on 
a week, Some time during 


the week before the floor around the 


machine to be opened is covered with 
large tarpaulins for some 15 or 20 


feet around it. These are covered wit! 


regular | by % foot sheet ot plywood 


floor 
the tarpaulins and then with the ply 


By covering the concret« with 
carbon 
dust and the like will be kept off the 
floor. ‘The 


cushion 


wood much ot the vrTreast il 


plywood will cCrve a i 


I 


and keep heavy from 


prec 


falling and chipping the concrete 


floor. The plywood is also good when 


placing pieces with machined surface 


on the floor 


No time 
thing soft 


lost looking for some 


vq he tween the metal am 


concrete vood over the 
floor would st] ( iderin 
that 1 a ore 
ol ey 


ind ! wood 


period ! iveract 


Tiere MWiact 


been made ol 


and sheet lran portat 


iron 


matter ol picking ip the rack 
the crane and putting them on i 


arried to the next iob 
After the floor ha 


around a machine, a 


he ( 
been ( 


too] trailer 


' 
ure | is moved to a point 


machine where it 


FIGURE 3—Balancing small turbine spindle in 


shop balancing machine 


© and vet out of the This trailer 
ha been 


one can be 


fitted with two tool boards 


een in the photograph 


the other 1 in the are position on the 


other side i group of drawers in the 


front, and a compartment in the reat 


ind mall 


placed \ 


been left im the 


where pinch bar other 


tools, may be rectangular 
opening has top ol 


the trailer into which a steel table car 


be lowered. The top ol the table serve 


bolts 


four 


i i ver tor the 
which 


piece ol 


opening bye 
end ol 


through 


screw into the 


pipe 
the top ol the trailer and ¢ 


to the axl 


that protrude 
xtend down 
where they are welded 
rod [hie 


lifted from the gre 


floor 


form lifting trailer ©; he 


vind floor the 


turbine 


The trailer ha been fitted witl 


tools generally used around a turbine 


verhaul which ire too e to be 


carried in a machinist ind box 


Dhes 


rinder that ¢ 


tools consist of ise and 


in be fitted »> the metai 


jack 


VOT? I I i} ihn 
yulling 


mall un 


ind 


feeler 
ibi i 
Vali 
included 


i emery 


ind srigou 
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one of the tool boards are variou: 


small striking wrenches. and some 


l-inch drive and larger sockets with 


their wrenches 
‘The 


tools needed on a job. It was not built 


trailer does not carry all the 


with that in mind because some tools 


are used only on certain machines 


These are found on the tool boards 


near those machines at the power 


house 


If the 


chine is a 


to be done on the ma 


scheduled 


overhaul, it is 


work 
inspection and 
begun on the 
that 
has been down over the previous week 


end, ‘The 


to cool a good bit 


usually 


first of a week with the machine 


Trae hine has had a chance 
This makes it easier 
the lav 
ging, insulation and that piping which 


will have to be broken out before the 


for the craftsmen to remove 


cylinder cover can be lifted. The im- 
portant thing about this cooling is that 
cylinder flange 


it allows the to cool 


and contract 

Less heat is then required to stretch 
the joint bolts so that the nuts may be 
broken. ‘The bolt temperatures do not 
that 


treatment 


reach point at which the heat 


might be harmed or de- 


stroyed 


A complete 


inspection and ove 
haul usually means a thorough inspec- 
tion of all blading (both spindle and 


cylinder) and cylinder internals. Re 


moval and inspection of all turbine 
auxiliaries. Inspection and adjustment 
of the 


turbine control 


check 


mechanism, A 

and balancing if nec 

Sary 
After 


placed in cribbing 


a spindle has been lifted, it is 
Then it and the 
diaphragms or blade rings are sent to 
the sandblast 


by blasting 


yard, They are cleaned 


with a silica polishing 


abrasive of some 100 to 120 mesh 


‘This abrasive has been found to do a 
etching 


good without 


cleaning job 


even against a very hard scale 


blading 


are checked by the magnetic particle 


Both spindle and cylinder 


defects after having been 


breaks 


examined 


method for 
cleaned All 


other 


pits cracks Ol 


and col 
While 
the diaphragms are out of the cylin 
der, the shaft 


detects are 
rected if it is deemed necessary 
packing is removed 
cleaned, checked for broken springs 
labyrinths. All 


main bearings are checked for cracked 


and the wear of the 
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babbitt and wiping Later after the 


spindle has been placed in the cylin 


der, bearing clearances are taken a 


ll as blading and packing clear 


ance 


[he main control and stop or 


throttle valves are also inspected. ‘The 
valves and bushings are cleaned 
checked for cutting. All 
valve stem and bushing clearances are 


chec ked 


inders 


tem 
and steam 
Ihe hydraulic operating cyl- 
shaft 
bushings of those cam operated valve 
also checked 

A check is 


amount ol operation the steam driven 


and the bearings and 


systems are 


usually made of the 
auxiliary oil pump and electric driven 


oil pump have had since they were 


last inspected If they have not been 
inspected recently or have been giving 
trouble, they are pulled and inspected 
While this is being done, an inspection 
of the pump regulators is made. Other 
auxiliaries such as steam seal regula- 
tors and Vapor extractors also receive 
periodic inspection and overhaul 


An inspection of the control mech 
anism usually means a cleaning of all 
ports and oil passages of the speed and 
hydraulic 


pressure vovernors ol the 


control system. For the mechanical 


system, this usually consists of check 
ing the clearances of the speed gover 
nor drive and those moving parts of 
the speed governor which are subject 
to weal 


Ihe mechanical system after as- 
sembly, can be checked for travel and 
from. the 


Final 


system 


operation with oil pressure 
steam driven oil 


of the 


pump setting 


hydraulic control 
after the 


brought up to speed 


must 
has been 
The final checl 
which the 


he done machine 


is that load machine will 


carry when a load test is made 


\ practice of filtering the lubricat 


ing and hydraulic system oil has been 


instituted before a machine is brought 


up after an overhaul. ‘This is done 


with the assistance of the Lubrication 
thei 
filtering This 
a full oil filter 

ficlency to oO 
160 


purnp All are 


department and portable oil 


ystem System includes 


flow with filtering ef 
MMC rons connected to a 
entrifugal 


gallon per minute « 
mounted on a 
pound capacity, rubber-tired hand 
truck together with approximately 80 
feet of flexible 2-inch hose to facilitate 


After the oil 


thoroughly 


qjule h hookup reservou 
hand « le an d 


filled 


clean oil and the filter is connected to 


has been 


with lint free rags, it 1s with 


the lowest point on the reservon 
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The Dow Chemical Company's ma 


McGILL is superintendent of 


chine shop at Freeport, ‘Texas. In ad- 
dition to his responsibilities for the 
machine shop he is in charge of tur 
With Dow 13 
McGill previously was an en 
light 


and before 


bine maintenance 
years 


gineer for a large 


power and 
concern in the Southwest 
that he served ten years as a marine 


enyvineet 





Betore the oil is circulated through 
filtered 


enough to remove any foreign material 


the turbine 


system, it is long 


not removed by previous hand clean 


ing, Filtering is continued while the 


oil is being circulated by the 


turning 


veal pulp OI by the steam driven 


auxiliary oil pump 


checked by the lubrication laboratory 


Samples are 


at one hour intervals until samples 


indicate system is free of abrasives and 
foul 


be arings 


other foreign matter that could 


oil passaves and damage 


Filtering is usually continued from 8 


to 24 


placed in 


hours after the machine i 


operation to remove any 


material that may be 


after the 


foreign washed 


down main oil pump its 


plac ed in operation 


QMutage of the 


associated heat e» 


changer equipment while the turbine 


is being repaired affords an oppor 


tunity to remove water scaicec accumu 


; +} 
lations in oil, hydrogen and other 


water cooled exchangers. Removal of 


this scale is accomplished through the 


use of hydrochloric acid, suitable addi 


tives and neutralizers. Since work of 


this nature requires considerable care 


and technical knowledgee plus Sp 
cialized equipment, an affiliated serv 


This 


other 


ice group performs these services 
work is coordinated with all 
work being performed 


Whe na 


the first 


machine is brought ip for 


time after an overhaul, a 
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JACK M. ZYLKS, a design engineet 
with The Dow Chemical Company at 
lexas, 1s for 


Freeport, responsible 


checking and setting turbine-control 


mechanisms and balancing turbines 
With the Zvl\ks 
previously was associated with petro 
the Southwest. He 
mechanical-engineering graduate 


lexas A&M College and holds 
from 


company five years, 


leum concerns in 
is a 
from 
[.oulsiana 


a master’s degree 


State University 





careful check 1s made of the vibration 
that 


high vibration shows at any point, the 


If during time, no abnormally 
machine is put on the line and loaded 
Later after 


to heat and expand at load condi 


the machine has had time 


tions, another vibration check is made 
If at the 


loading vibration becomes 


any time during start and 
CXCESSIVE 
the cause is determined and corrected 
a rub or unbalance of 


whether this be 


spindle or generator roto) 


Each of 
equipped with a L00-ton bridge crane 
that hook 
[hese first used to install 


th 
the 


the three power houses 1s 


has a 15-ton auxiliary 
cranes were 
are now used in 


They 


tor’s cabs in the conventional position 


turbines and 


maintenance work have opera 


juSt he low the he alms and on one 


sicle This position has several disad 
sometimes the 


hook 


through a 


Vantaves | operator 


and the inal 


the 


relayed 


cannot 
must be second 
thie 


0 | 


cab from the heat rising off the 
turbine 


floo1 
With 


the 


advantages in mind 


man 2 summer time 


temperature sometimes reache 


in the 


dis 


a set ol pendant 


elimination of these 


type controls were installed on one of 
and now it can be ope rated 
See Figure 2 

is the second man from 


holds the 


have Ssery 


the crate 


from the turbine floor 
the 
the 


nana 


operator! 
left and controls in hi 


The ed the purpose 


1956 


for which they were intended by al 


lowing the opt rator to get nearer the 
lift and moving him down to the tur- 
floor 


dition 


bine where it is cooler. In ad 


have caused a saving 1n 


Now the 


iob operates the ( 


they 


manpowe! one ol two rig 


gers on. the rane 


and no one 1s required in the cab of 


the crane 
Small Turbine Overhaul Simial! 
turbine maintenance is much the 


Through 


thorough 


SAlli¢ 


as that of the larger turbines 


pe riodic Inspec tions and 


overhauls many instances of impend 


ing trouble have been averted. Costly 


equipment failure and production los 
have been pre ve nted 


ovel 


Within both plant area are 


100 small turbines ranging in size from 


the small 15-horsepower turbines up 


to the larger 1250-hp machines. In 


this group are machines of six of the 
with 


of design \ 


maintenance 


major manutacturers many 


or more different types 


program of scheduled 


ha 


and 


Trhae | ini 


hey r 


these 
ults 


for in per 


been followed for 


with good re 


opened once Aa VCal tion and 


overhaul, and this is usually in the 


fall or winter when water tempera 


tures are down and some of the 


ing wate! pumps and irbine 
standby 

An overhaul is initiated by the pro 
duction plant to whom the turbine 
by sending a work orde! to the 


He is 


coordination of maintenance 


he long 
area for 
the 


for that plant 


engineer respon ible 
worl 
He in turn directs the 
machine 


Should 


work order to that 
pipe 
more than one shop be involved, then 
written the 
all hops havin 
Phe Machine shop 
order in the 


iul a 


work 


hop 


boiler et concerned 


sub-orders are from ori 


inal work order to 


work to perform 


ed thre 


a turbine 


rece work 


overhiz most 
machinist 
the 
vibration 
the 


the 


TK 1 


) ' 
Before machine taken down 


t ol 


Later 


a S¢ readin are taken 


alter machine has bee i di 


mantled pindle is carried to the 


all 


with 


hop where soluble deposits are 


wate! If 


1SsO)l ible 


washed aw: ome ol 


the deposits are the spindle 


andblast ard where it 


ith the 


is sent 
ame silica abrasive 
the large spindle 


After | 


blade 


cleaned, the 
checked 
the 


iving been 


and shroud for 
In 
the 


The steam balance hole 


are 


iny delects most cas¢ ire 


checked by mavnetie 


I 


method 


particie 


ire 


also checked closels especially those 


in wheels hizh 


L hese 


micrometers 


operating at very 


speeds are checked thoroughly 


with for any signs of 
radial elongation 

All 
placed between centers in a lathe and 
checked for shafts. Uh 


found to be a worthwhile 


small turbine spindles are 


bent is has been 


prac tice lx 


cause if any unbalance is found at the 


time of the balance check this 
bility has 
While in 


journals 


pe Sl 


already been eliminated 


lathe 
j j 


hagered 


bearing 


those 


bad 


ire turned 


the 


enous hy to 


con 


need repair down, metal 


irned o1 round bach to 


lized and 


' 
inal di 


After all black halt 


in pection ind re 


th imeter 


ori 
ind journal 
been 


i bal 


Phatiiie 


mac each pinadle 
ind 


An 


mcin miachiune 


balance ‘ Cech balance 


1. These 


chech orthwhuale 


condition oO 
have pro ed 
machine ibration 


ha 


as most 
bal icine 
bal 


ind built if 


ind much of 


been climuinat mcing 


chine the 


Dow 


control 


lor weat 


Phi 


ovel 


mantled and checked 


| 
eed 


ion melhucde tive | 


peed 


control Val overs] 


An 


ind all 


linkave parts found 
badly ire re 


When the 


embled, it 4 


orm 
turbine h been re-a 


brought it) to 


peed 


vill the drive couplin disconnected 


ind the vo made 
These gov 
checking the 


The last 


portant duties of 


ernor adjustment 


errno! rdyu trent include 
ovel peed trip 
one ot the 


thie 


ind mist im 


M intenance de 


partment ] io Vril omplete re 


port ol the ove mclude 


is-lound condit turbine 


| 


and if cor 


ction routine 


nid 
trie opmion 


onnel will be 


Wit! 
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Preventive maintenance for . 


Power Relays and Circuit Breakers 


Here’s how a program was devel- 
oped to avoid downtime resulting from 


power outage. 





KELAY MAINTENANCE REPOR' 


Inapected by 
Location 
Circuit 
Relay Make 


Date 


Volts 


Phase 
lype 


Calculated 
Settings 


Relay as 


Relay as 
Found L 


Overcurrent Kelays ett 
ick | 


i 

l e Leve 

! eat 1000% 
Instantaneous Relays 

Pick | 

Time at 140% ‘ 

C)ve Il Tine ‘ 
Thermal Relays 

etti v i w/ 

etting im At 

I eat 400% 
Undervoltage Re 
Hi tage ¢ t 
| Voltage Contact 
lime kull Nage to O 
Time Delay Trip 

Pick | wmny 

Valve etting 

Time at 400% 
General Condition of Relay 


lays 


Remarks 











FIGURE 1 


Form used to record daily work performance on relay maintenance 


Charles T. Fisk 
The Standard Oil ¢ 
¢C levelan | 


ompany 


TWO 


outages, 


COSTLY 
faulty 
tion, crystalized action on preventive 


electrical power _ the first in the company, there was no 


from relay coordina- past experience to use in determining 
test Thus it 
to arrive at them as the program pro- 
all ( 
the data 


sufficient to assure that the equipment 


standards was necessary 


measures, A program for testing, re- 
setting and coordination of relays was gressed. However, in ases, the 


organized 
Since Sohio did 


trained personnel experienced in relay 


tests made and taken were 


not have enough 


was working satisfactorily. In several 
faulty 
incorrect relay settings were found and 


At the of the 


program a detailed report of the re- 


work, it was necessary to employ the — instances relay operation and 


assistance of the local power company 


Sohio personne] observed and took part corrected conclusion 


in the program whenever possible, sO 


that personnel would be available to sults alone with some recommenda- 


handle relay work in the future. 


tions was made. A few of the recom 


Since this particular program was mendations are as follows 


144 


Refinery electricians testing the time, overcur 
rent and instantaneous relays on a 2300-volt 
feeder circuit breaker 


1. That the procedures ol testing re- 
lays and associated switchgear be 
reviewed 

2. That a training program for per- 

to do be 

stituted on a definite schedule 


sonnel relay testing in- 
‘That certain changes be made in 
the testing equipment 

That certain conditions in existing 
equipment be corrected 

That 
with the relays be checked at the 
earliest possible date 


circuit breakers associated 


Chis report, along with recommen- 
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a relay or circuit breaker has been serv- 


RELAY AND CIRCUIT BREAKER MAINTENANCE SCHEDULE iced he has only to write the date on 


September, 1954 the schedule. This serves as a guide in 


: CB Relays controlling and planning his work by 

Circuit Location Ts Relay Type Teated Tested . 
— nile onan . ? telling him what work he has done, 
No. 2 Cat Cracker Shutdown 
TCC Switch-gear Oil Thermal, Inst and what work he has yet to do, It 

Room Undervoltage 
Boiler House and Emulsion Plant Shutdown should be noted that the various cir- 
Crude Unit ault oO; ( current. Inst 
rude Unit Vault . 


ad cuits are scheduled only by months 
ide Unit Vault Ai curres his 


: was necessary to provide some 
rude Unit Vault 


| 

{ 

P stot 

BWTP Vault é : flexibility in taking the various circuits 
BWTP Vault it 


out of service 











Although it is not necessary to re- 

FIGURE 2—Form used for scheduling preventive maintenance inspection of electrical relays and mave a circuit from service wills 
circuit breakers . 

checking the relays it 18 necessary in 


order to service the circuit breaker 





() cul "SS; ri 
CIRCUIT BREAKER n circuit where it | nece iry to 


MAINTENANCE REPOR1 return them to service in the shortest 
Inspected by Date time po ible the relavs are checked 
Location 
Circuit Volts with the circuit in service and it is 
Make lype Serial No 
only shut down long enough to inspect 


GENERAL CONDITION 


the circuit breaker. Whenever possible 
the relay and circuit breaker servicing 
] coordinated with the scheduled 
proce Ing unit inspection hutdowns 
to minimize tost produc tion tine 

Operating Time Phase 1 Phase 
Figure lisa umple of the relay in 
FOR OIL CIRCUIT BREAKERS ONLY pection form which is now being used 
It was our purpose to produce a single 
form which could be used for all types 
of relays found in the refinery, Since 


mew men in the he ld like LO Spt nd i lot 








of time writing, we have tried to make 





FIGURE 3—Form used to record daily work performance on circuit breakers it as short and simple ; ssible and 
till provide ary in 


formation 
dations, is the basis for the relay and struction on the operation of each type 
’ At the top ol the form pace 18 pro 

circuit breaker testing and maint of relay found in the plant along with 
vided for that information which 
nance program which now exists at the opportunity to practice setting and 


nece ary to indentil the relay to be 
No. 1 Refinery testing it was given each man before 


} . } erviced hi inclucte the location 
< . © Re ) 1@ Was asked to service a relay in tne 
The fir t step taken a a result of the circuit, operating ae which phase 
report was setting up a training pro field, The amount and complexity of 
I the relay is n 1 the relay 
vram. Two refinery electricians were the relaying found in the plant hould ; Bel 
. ana tf pe CLOW j miormnation are 
selec te d to be trained for relay Imnspec di termine to a large extent the amount hi t¢ d the five ty] found in 
: - o | eene of training necessary 
tion and testing. Eight weekly classe the refiner nen relay, 
three et ol | comy "The ‘ 
on. Since this is the first place that a ing and maintenance schedule, From ave: 1—thn or thos 


new man comes into contact with relay the results of the work done in the ¢ which th ; be 


of two hours duration were decided The next step was to de velop a test 


work, it is very important that the ses- first relay inspection and testing pro yperating, 4 , 7 if under 


pec! ited whit n 


sions be well planned Generally the gram it was decided that a two vear which the 


training was divided into three se schedule would be tried. At this time it was te conditions 


tions: namely, instruction on relay it was also decided that a circuit under w | ) ited alter 


theory. design and testing procedures ; breaker maintenance schedule should any ne m were made 


> | : ‘ leawr) rhe ly x 
explanation ol, and instruction on be Grawn up to run concurrently with At the bottom if , 1] pace 


the use of the relay testing equipment; the one for relays due to the close as provided to note the general condition 


and practice setting and testing of re- sociation of the two pieces of equip the relay. Th hould include dirti 


tt | 1 
lays ment. After all, it seemed inconsistent ne any broken or worn parts, or an 


It is important that the practical to have the relay all polished up and part which wv covered to be inop 
electrician receives sufficient instruc working perfectly and then have its ilso provided to com 


. ’ | , i« , 
tion to know what he is doing and circuit breaker fail to operate property ' t i unusual circurnstance 


why he is doing it. The large portion Figure 2 show i section of that two Vel encountered or adjust 
of time should be spent practicing set- year schedule. In order to reduce the 
ting and testing the relays, for this amount of paper work for the ele 


work is still something of an art and trical foreman, this is the only record MAINTENANCE 


there are no cut and dried rules, In-. which he is required to keep. When 
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Power Relays and Circuit Breakers . 


FIGURE 4—-Portable filter set up to clarity breaker oil 


ments which had to be made 


A |] calculation for 


etting 


original relay 


or for chanves in relay setting 


are made by the utilities engineer. At 


the beginning of each month he sends 


to the electrical foreman the form 
which will be required for the testing 
to be done that month. On each form 
is listed the description of the relay to 
with the data 


After the 


cian has completed his testing, he lists 


be tested along unde 


calculated setting electri 


the results under the proper heading 
to the Utilities 


Engineer, At the present the forms are 


and returns the form 

ke pt in note hook form 
In conjunction with the relay testing 

a relay card file is being com 


piled. In this fil 


program 
a card for each indi 


vidual relay is kept. On each card is 


recorded the pertinent information 


concerning the relay such as location 


and service, manufacturer, model and 


type, current ratings, C'T ratio, and 


instruction and parts bulletin number 
As it was 


breaker 


stated before, the circuit 


mamntenance program was 


designed to run concurrently with the 
relay Here again it 


program was alt 


tempted to devise a report form which 
would be applicable to all types ol 
refinery It too 


breakers in. the was 


made as simple als possible and still 


‘The 


Figure 


upply the desired information 
See 


}) is devoted to identification of the 


top portion of the form 


circuit breaker. This includes the loca 
tion, circuit, operating voltage, manu 
The 


points 


facturer, type, and serial number 


next portion lists some of the 
which should be checked on all types 


breakers 


contacts, arc ruptors, operating relay, 


of circuit These include the 
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general 


Any adjust 


mechanical linkage and the 


condition of the cubiclk 


ments or servicing along with the gen 
condition of the 
I} ted I he 
and instruction lor 


listed by the 


truction 


eral particular ele- 


ment are recommendations 
Inaintenance as 
in his in 
followed 


breaker has 


manulacture! 


book art rather 


After the 


thoroughly cleaned and inspected the 


closely been 


operating time 1s recorded 


Ihe last section of the form concerns 
only oil circuit breakers, The dielectric 


trength of the oil in each circuit 
tested. The method used is 
listed by ASTM. De- 
pending upon the condition of the oil 
Figure 4), changed 


If the oil tests 17.5 KV 


breake 1s 
that which i 
it is either hltered 
or left alone 





Meet 
the 


Author 








CHARLES T. FISK. has 
Phe Standard Oil Company 


with 
Ohio 
Ohio 
with a degree 
1952. He 
utilitics engineer at the com- 
pany’s No, | Cleveland 


with re sponsibility for engineering the 


peen 


since his graduation from 


Northern { 


in electrical engineering, in 


niversity, 


is now 


refinery in 


development and maintenance of all 


the plant’s utilities 


or less it } 


filtered 
at least 26 KV 


the necessary 


New oil must test 
If the 


amount 1s 


oil level 18 low 
added 
form. The 


requirements for the oil are 


and 
recorded on the dielectric 
strength 
based on the recommendations of cir- 


breaker 


The procedure for 


cult manulacturers 

handling the 
breaker report forms is the 
that for the forms. At 
the beginning of each month the forms 
for the 


circuit 
same a relay 
circuit breakers which are to 
be tested are sent to the electrical fore- 
After 
been inspected, the forms are returned 
to the 


man the circuit breakers have 
utilities engineer where they are 
filed in notebook form 

A card file is also being set up for 


pertinent information 


circuit breakers is recorded such 


as location and 


ervice, manufacturer, type, serial 


number, voltage and current ratings 
interrupting capacity, oil capacity, and 
instruction and parts bulletin numbers 


Whenever it is 


formation on the solenoid operating 


available all the in- 


mechanism is also recorded 

As yet the relay and circuit breake1 
maintenance program is still in its 
is realized that some 


will be 


management now has some 


infancy, and it 


revision probably necessary 


However 
assurance that if a short circuit occurs 


within our system, the proper circuit 


breaker will operate and an entire 


unit will not be shut down unneces- 


sarily 
that 


Ihe job now is to keep things 
that the 
maintenance program will accomplish 


way and it is believed 


this, The goal is zero outages per yeat 


due to faulty relay or circuit breaket 


operation 


In setting up a relay and circuit 


breake1 


as the one 


maintenance program such 
at Sohio’s No. | Refinery, 
several points should be kept in mind 
1. Have a complete knowledge of the 

components and characteristics of 
system. A 


the electric il compre 


hensive survey may be necessary 
Develop testing standards and pro- 
cedures 

Set up a training program for the 


men who are to do the work 


Prepare a schedule which will sat- 
isfy conditions found in the plant 
Devise a simple method of record 
ing the test and inspection data 

se receptive always to any changes 
or adjustments to the program 


which will assist in attaining the 


goal of zero outages per year due 


to faulty relay or circuit breake1 


ope ration 
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FIGURE 1—Corrosion rate of chrome steels in H.S at 1175 F and 175 psig hydrogen pressure 


What Happens in 
H.-H.2S Corrosion 


The effect of hydrogen-hydro- 
gen sulfide at elevated temperatures has 
shown the need of the studies reported here. 


E. B. Backensto, R. D. Drew, C. C. Stapleford 


Il HAS LONG be 
when hydrogen sulfide 
bon and iow chrorme t im wo! oO ess of thi proble n 
Nelson’ de 
problem and 
high chrome 
r hand, the 


considerable 


ulfide corrosion 


] 
ullhiae 


oluminou Limited 


available on the combined « 


hydrogen-hydrogen sulfide u low chrom 


clormin 
units util 
itor, 
t the cou 
| weighed; the 
ed to calcu 


meta veight lo 


late the corrosion rate vhich are ex 


pre ed a inchs ol penetration pet 


Veal 
If the 


to the 


ulfide s« iffixed tighth 


metal w ill It tha oller some 


resistance to further corrosion lt 
howe el the ‘ ale j 
or flakes off during shut 


difference 


jarred loose by 
any mean 
downs due to in thermal 
expansion of the scale and metal, the 
exposed fresh metal is again 


ble to 


lodged scale ma Cause 


uscepti 
rapid corrosion, and the dis 
erious pre 
ure drop difficulty ind. ultimately 
plugging 

ical corrosion rate of chrome 
tee] in sulficle 
atmosphere it 1175 and 1/ 


hydrogen-hydrogen 
pound per (juare rie 

hown in Figure | Lhe corrosion rat 
l plotted against the chrome content 
| the le rie the le er number 


vhuile 





What Happens in H, - H, S Corrosion... 


| 
alloy 





From observations in the 
flaky 


form 


lab 


vene! 


l'ypical corrosion test results are 
Table 1. In this the 


effluent gases from the pressure bomb 


oratory 
ally 


corrosion 


scale hown 
whi h exhibit 


0.01-0.02 


corrosion in test 


tec Is 
ot 


ol 


on 
about 
hiehe I 
content 
flaky 
the 


rates were passed through a second bomb 
re he 


of 


scale 18 le 


per yYcal regardles 
the 
tightly 


alloys 


maintained at 
Note the 
rosion 


0-7 


atmospheric pressure, 


chrome Generally good agreement in the cor- 


and more rate results for the group of 


adhering the 


for high chrome percent chrome steels and 


2 
° 


Cr-Ni 
ALLOYS 


CORROSION RATE, 


0.02 


H,S CONC. % VOL. J... 


FIGURE 2 


Effect of H.S concentration on corrosion 
pressuré 


rate at 985 


F and 485 PSIG hydrogen 


4 


0.2 % VOL. HAS, 985°F, 
485 PSIG HYDROGEN PRESSURE 


+ + 


CORROSION RATE, INCHES / YEAR 


EXPOSURE TIME, 


1-55-424 


FIGURE 3 


Effect of exposure time on corrosion rates of 0-9% chrome steels 
of individual measurements averaged is shown within the circle 


The number 


14 


group of chrome-nickel alloys. 
In 


of test coupons is extremely impor- 


laboratory tests, exposure time 
tant when attempting to obtain prac 
tical corrosion rate data, Figure 3 is 
a plot of corrosion rates for 0-9 per- 
cent chrome steels vs. exposure time 
Each point on this plot represents an 
individual test, not single rate meas 
urements on the same coupon at dif 
ferent exposure times. The corrosion 
rate is high after 24 hours and drops 
off rapidly to about 100 hours; there 
after, the rate drops off slowly. This 
that the 
some protection against further cor- 
Most of our 


unless specified, have been 150-200 


shows sulfide scale offers 


rosion laboratory tests 
hours duration, however. tests at very 


low H.S concentrations 


were venc! 
100-500 hours. It 
that the data obtained in this 


manner show conservatively high cor 


ally longer—about 


is felt 


rosion rates. 

Since, in the operation of refining 
ol 
tions are encountered, it becomes im 
portant the effect of the 


on sulfide corrosion 


processes, a wide 


variety condi 


to know 
major variables 
According to data in Figures 1 and 2 
the corrosion rate increases with H.S 
concentration. This effect i: 
Table 2 H.S partial 


pressures from 0.25 to 1.0 ‘Tempera 


same 


shown in for 





Material Tested 


( 


TABLE 1 
Typical Corrosion Test Results 


Average Conditions 
lemperature, “| 
Hydrogen Pre re, prig 
HeS, Percent Vol. in H 

Inlet 
Outlet 
| 


Corrosion Rate 
Inches Per Year 
ashe tos rs 00 0 


0.12 








TABLE 2 


of H.S Partial Pressure On 
Corrosion Rate 


(24 Hr Tests 985° F) 


Effect 


0.5 ri 


‘ is 


Materials Corrosion Rate. lnches per Year 
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FIGURE 4—Effect of temperature on corrosion 
rate at 0.1% Vol. H.S and 485 PSIG hydrogen 
pressure 


ture is another important variable as 
shown in Figure 4 

A three-week run was made in the 
laboratory to simulate naphtha fur- 
nace conditions by pumping a mix- 
ture of Kuwait naphtha vapor, 0.085 
H.S, and 11.1 


through a 5 percent chrome 


percent vol 
vol H 


tube in a 


percent 


gas-fired furnace. During 
this test the 5 percent chrome tube 
\,4-inch thick 


This scale analyzed 62 percent iron 


formed scale nearly 


which means essentially iron sulfide 
and no coke. Photographs of furnace 
Figure 5 show the 


tube sections in 


flakiness of the scale after cooling 
Gas velocity often has an impor- 


tant effect on corrosion rate; how- 
ever, in all of our studies of hydrogen 
sulfide corrosion we found no signifi 
cant diffe rences in corrosion rate due 
a wide range 


to gas velocity over 


The question of hydrogen bliste: 
ing always arises when dealing with 
corrosion in hydrogen atmospheres 
Under the conditions covered in our 
study, however, this does not appeal 
to be a major problem. 

From the previous discussion it ap 
pears that there are two possible ways 
to minimize hydrogen sulfide corro 
sion; the choice depending on eco 
nomic considerations. One is the us« 
of chrome-nickel stainless steels, An- 
other is the reduction of H.S concen- 
tration in the environment, for exam 
the charge 
al of 
A third 


protection ol metal 


ple by desulfurization of 
stock to the 
H.S from recycle gas stream 


process or by remo 


method is the 
surfaces by coating with aluminum 
A run was made at 0.2 percent vol 


H.S, 1200° F., 175 psig h 


pressure, for 18.2 days to test various 


drogen 


aluminum coatings The following 


types of coatings 


this test: 


! 
were iInciuaed in 
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FIGURE 5—Furnace tube (B & W Croloy 534” 
SCH. 40) sections after 3-week test at 460 
PSIG 


® Calorized (an 


sion process 


aluminum diffu 
carbon stee | 


Several aluminum dipping pro¢ 


esses on carbon steels and steel 


containing up to / percent 

chrome 

Metallized aluminum of different 

thicknesses on a low chrome 
steel 

At these 


carbon 


only calorized 


attach Lhe 


conditions 
steel showed no 


aluminum overlay and most of th 


bond material disappeared for the 


metallized and aluminum dipped 
specimen 
cited 


In addition to the condition 


above, calorized specimens showed no 
attack after expo 
sure to UD percent vol H.S at 935 
I and 175 
At lower 


pel ods a 


apparent 5 dar 


psig hydrogen pressure 
H.S concentrations, for test 
long as 33 days. this t pe 
been satisfactor 
ind 9U0 p rh 
Figure 6 show 


of coating ha 


1000° | 


up 1 
arogen pre 

photomi ro 
ri ph ol calorized carbon 


sure 
teel pee 
men exposed to different 


COTTOSI 
atmosphere This information sho 
the importance of maintaining a con 
tinuous coating if calorizing i 
pected to give satisitactor ervi 


H.-E.S atmosphere 


tests ol less than 10 
that 
dipped carbon steel shows no visible 


attack for conditions up to 1000° I 


Laboratory 


days have shown aluminum 


and 500 psig hydrogen pressure, At 


the same conditions. longer term tests 
of 20-35 
that the 


peared 


days however, showed 


aluminum overlay disap 
Figure 7 shows photomicro 
graphs of aluminum dipped carbon 
steel specimens exposed to different 
corrosive atmospheres 
the left 


test 


| he photo on 


shows no attack under the 


conditions for a relatively short 


term test Lhe photo on the right 
shows nearly complete loss of overlay 


and bond material. The grain growth 
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What Happens in H, - H, S Corrosion... 





Discussion 











notes at the high temperature ma ACKNOWLEDGMENT 
rs wish to express their apprec 
have contributed to the failure « ‘ of Secony Mobil laboratori 


metallographic examination r 
ale work Heinrich Heep 


LITERATURE CITED The M. W. Kellogg C rv 
i 


/ par 
Die Chemische Fabrik, 1 


in ib tract the papel ; 

first presented at the Regional N AC I , oe : wr Ht} Z Higt 
t : +, 116-121 (1940 6F 

meeting. Houston. October 21. 1955 Nelson, G. A., Tran SME, 7 2 rosion is a very timely subject of wide 
; interest. The authors and company witl 

which they are connected have made a 


temperature hydrogen sulfide cor 


al contribution to the petroleum indus 
in publishing this excellent pape! 
Valuabl information is presented o1 
corrosion rates of the most used analyses 
of steel in atmospheres of different con 
centration of either hydrogen sulfide or of 
hydrogen sulfide and hydrogen and unde 
variations of pressure, temperature and 
length of exposure lest results provid 
useful information for those generally in 
terested in this type of corrosion, In pai 
ticular, conditions characteristic of cata 
lytic reforming processes were simulated 
in the tests and interesting data derived 
()t special interest among the conclu 
sions in the paper is the experimental cor 
roboration of the fact that corrosion re 
sistance against hydrogen sulfide is raised 
in a stepwise, rather than proportional, 
fashion as the percentage of chrome in 
steel is increased. Thus the low chrome 
ind chromemoly steels do not possess bet 
ter resistance to H.S corrosion than cat 
bon steel and one has to go to the 12 t 
lo percent Cr. group to appreciably lowe: 
the corrosion rates 
The reviewer feels that the tables and 
graphs fail to present comparative data on 
steel with various types ot protective alu 
° ov We I minum coatings. Have such data been col 
TEMPERA TURE lected or did the authors derive their 
qualitative conclusions regarding the valu 
exposuer 7 wes of these protective coatings from micro 
photographs as depicted in Figures 6 and 
FIGURE 6—Photomicrographs of catorized carbon steel specimens exposed to different ’ If the latter is the case the validity of 
corrosive atmospheres the conclusions must be questioned, since 
those photographs seem to have been mis 


HYOROGER PRESSURE Ps 


interpreted 


For instance, Figure 7 shows a sample 
of aluminum dipped carbon steel afte: 
hours exposure, Approximately 0.010 incl 
metallic iluminum remains bonded to the 
—~ ALUMINUM OVERLAY shock toy tneenn of 6 tenes of thant 00005 

inch tron-aluminum alloy The reviewer 
» estimates from the small thickness of the 

diffused layer that 2 5 percent AI-S 

illoy was used in the preparation of th 
GRAIN GROWTH ——— sample. Silicon a deterrent to diffu 


ind consequently, a thinner metallur 


Al-8i BOND > 


bond results a compared with the 
of pure 99 plus aluminum. Another d 
GOR ea FER NaH ay coated specimen shown in | ul j 
CARBON STEFL A Hare AA hethoet. ulhes yerienced an 154 hours exy 


| 
F, Most of the aluminum overlay 
fused into the tecl as indicat 


rowth of the ron-aluminum  diffusio 


zone. However, the authors misinterprete 
this as rrowth and complete re 
moval not onl f the aluminum ov 

, 

i 


but also of iffused layer, leaving the 


WITAL ETCH WITAL ETCH bare steel unprotected The reviewer be 
lieves that the photos act ially show 
diffused aluminum coating comparable t 
AVERAGE TEST CONDITIONS LEFT PHOTO RIGHT PHOTO ilorized surface as shown in | 
H#.$, © VOL IN 0.20 { r The reviewer also disagw 
TEMPERATURE, °F 986 planations of Figure 6, For 
ipproximatel } ) nch laye 


HYDROGEN PRESSURE, PSIG “BS 
FXPOSURE TIME HRS 77 


as iluminur 8 I uv actualls 

iron-aluminum y characteristi 

orized surfaces iuluminum overla 

FIGURE 7—Photomicrographs of aluminum dipped carbon steel specimens exposed to if it existed, would be ductile and unlikel 
different corrosive atmospheres ‘ i ¢ fashion shown on the right 





It is the brittle alloy which tends to crack 

In essence the reviewer believes that the 
photo-micrographs disprove the unfavor 
able conclusions of the authors regarding 
hot-dip aluminum coatings, which also do 
not agree with field experiences. In _ this 
connection, the reviewer wishes to mention 
that more than 1000 feet of hot-dip alu 
minum coated pipe engineered and in- 
stalled by his company during their con 
struction of the Ultraformer for American 
Oil Company in Texas City. After being 
on stream approximately 2100 hours, the 
aluminized surfaces appear to be standing 
up well against H,S-corrosion, while un 
protected surfaces, although subjected to a 
less corrosive condition, are badly attacked 


Elmore M. Peloubet 


Artr ir Tickle Enaineerinag W rk 


In this referenced paper, the authors 
refer to Figure 7. showing a photo micro 
graph of aluminum dipped carbon steel 
specimens which were exposed to hydro 
gen sulfide corrosion at elevated tempera 
tures. Their interpretation of these photo 
micrographs is that the aluminum has 
been completely corroded away leaving 
the base steel exposed to attack of the 
hydrogen sulfide They refer to a layer 
which they term “grain growth 

It is my opinion that this is a complete 
misinterpretation of the photo-micrograph 
I believe that this so-called “grain growth 
irea is actually the diffused layer of in 
termetallic iron aluminum alloys which 
has resulted from the aluminum overlay 
diffusing into the base steel 

The formation of this diffused bond 
layer interfacial layer will vary accord 
ng to many factors, namely, the times 
ind temperatures of the aluminum dip- 
ping operation, the type of steel being 
dipped, and the aluminum alloy which is 
used for the aluminum dipping operation 

The temperature range in which the 
authors conducted their investigation is 
suitable for causing this transformation of 
the free aluminum overlay into the dif 
fused interfacial bond layer consisting of 
the complex intermetallic compounds of 
iron and aluminum. Naturally the degre 
of this transformation will depend upon 
the time and temperature of the actual 
operation In the case as being studied by 
the authors the temperature as mentioned 
in the text and under Figure 7 of 985 I 
and 1175 F. and the hours of exposure are 
77 and 154, respectively will be sufficient 
to cause this diffusion to occur 

I would be particularly interested in 
knowing whether the authors actually de 
termined whether there was any corrosion 
of the base steel itself after they believed 
the aluminum overlay had disappeared as 
shown on Figure 7 In other words, did 
they attempt to determine the amount of 
corrosion on the base steel by measurement 
of weight loss or did they merely believe 
that corrosion had occured due to the dis 
appearance of the shiny characteristic 
color of the aluminum coating had disap 
peared and all of the beneficial effects of 
an aluminum coating had disappeared 
with it 

n other words, was the test sufficient to 
indicate that with the disappearance of all 
the aluminum and the appearance of this 
so called “grain growth” area as indicated 


in Figure 7 definite indication that corro 


certain elements to an aluminum bath will 


this intermetallic 


hot-dip aluminizing 


liffused layer obtainable 


user of hot-dip aluminized coatings in 


dipping operation, 


the tests conducted by the authors, I would 


aluminum silicon alloy 


in disappe arance 


Comment 
By the Authors 


dipped material of one mil bond and four 


realize that calorizing is adifl 
wherein the outer surface 
iluminum, I the aluminum content 
creasing ith depth The notations 
Figure t were for conven ‘ t 
iluation 
The term diffused Al-Fe lave does 
properly define th irea, The dark 
photomicrographs, which ap 
pe e¢ a needle-lik crystalline struc 
ture, $ probably an it Al ntermetally 
compound, From our experience we have 
noted that this area shows up only ulter 
exposure to Ho-HoeS at high temperature 
We should point out that, for aluminum 
dipped specimens the test pieces were cut 
from a larger aluminized plate, theretore, 
only two lars ‘ coupon wert 


ed. whil m po i on 


the test condi 
was felt that such 
extreme field cor 
be poss >) ib 
or impa he « during "I ition 
ot the in ) ) pecimen two 
mountin ) drilled through 
coated i ( Ss] metal 
these 


prepared there 
measure base metal weight 
iluminum coated specimer In our 
the ippearance of overla ind bond 
was considered a failure Wi 
| this conclusion 

CASES f the overla 
present alte exposure 
product w present 

In one of o test wo | lipped 
specimen were included, One { the 
was cut for metallographic inspection an 
howed complete loss of overla The othe: 
pecimen from this test wa imined 
metallographically but placed inothes 
test run, After the second t ) d, th 
iluminum dipped pecimen was iled 
nearl to the extent of tresh ca Ol teel 
n the ame test 

Further we know of an actual con 
mercial installation a ntermediate tem 
perature where n less than twe nonth 
service the iluminum dipped coating 
palled off nd iron ilficle orrosion 
cale co ered the base metal 

We appre ite KnOWInN } dip 
duminun oated pipe ‘ ” 
protection in reformer set 
this experience differs trom our 


due to the type of annealing 


prepatr ition used 


iF i paper b Kreme ind 
Production and c of Heat 
Aluminur ) i Stahl im 
Vol. 66-6 ) 194 
inted out that stance 
p aluminized part mpro 
siderabl b diffu 
1M) OOO F 
The author ilso 
temperature the 


ind 


find appl 
that our 
tests on aluminun 
if paper has porn 
more niormation 


both the ipphers 


Also 


sion would occur or was not sufficient data What v | n ro for 
obtained by further exposure to confirn that rewa 
this assun ption Since we did : rrowth 
Another in portant point for the discus aluminu \ *t definitel 
sion of the protection of steels to high ten this aluminun 


perature hydrogen sulfide corrosion by I calorized specimens w nould not 
hot-dip aluminizing is the consideration of ‘ ef ] an aluminum overlay; we 
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Take a Look at 1956 


Oil demand will parallel the general economy, a 4/2 percent step-up being 
expected in the U. S.; Outside U. S. the boost will be even greater. 


Cecil W. Smith 


f 


Patrole m Retiner S 


PETROLEUM CONSUMPTION in the U.S. reached 


anew peak during 1955, and this year’s outlook is even 
growth in the use of oil will continue Not 
only in the | S. will this be true but the rest of the 


worl ld 1 


brighter a 


now expanding its reliance on oil at 
ably faster pace than is the U.S 

he fact that U, S. oil demand reached a new all-time 
high is not 


1 con ice I 


surprising, for each of the past 15 years has 


seen oil use increase over the previous period. The only 


unusual aspect was the fact that the nation’s needs had 


reached and passed the three-billion-barrel mar} 


more 
much a Wa 


ately prior to World War I] 
Estimates of 1956 U. S. consumption 


than twice a consumed annually immedi 


issume usage of 
an additional 150 million barrels of petroleum products 


over 1955’s record level. Anti ipated domestic 
averaging 8,750,000 barrels daily this year would top the 


1955 rate of 8.375.000 barrels a dav by 4.5 


ce mand 


perce nt 
Percentagewise, that 


pe reent hike 


would not be a great a the 8 
experienced in 1955 but it will mark the 


return to a more normal annual vain 


The sharper than average increase in 1955 partly re 
A smallet 
rise in domestic demand in 1956 would reflect a return 
to the 


flects the law in demand in the preceding cal 


historic pattern of growth for the 


between 3 and 5 peres nt 


industry, at 


Product inventories have been held in fairly good 


balance by the continuing gains in con umption rates 


Recently, supplies of products were equal to about 60 


days’ consumption, compared with 


yea earlier, and 61 days two years previous 


about 64 days a 
Stor ks ol 
stations, and 


gasoline at primary levels (refineries, bull 


in pipe lines recently were about 2 percent greater than 
thev had been a year avo, which reflected considerable 
improvement from the disproportionately high level that 


existed some months pre viously 


Despite the high rate of refinery runs, which averaged 
about 7,500,000 barrels daily in October, or about 9 per- 
cent more than a year earlier, distillate heating oil inven- 
tories at primary levels held in fair balance 


demand for this product which also rose 9 percent in 


relative to 


the first nine months 
late in November 


Prices were raised in eastern areas 
Prospects for this product will depend 


greatly on the weather in the months ahead. Assuming 


normal temperatures demand for light heating oils may 
( 


increase about 9 percent on a year-to-year basis over the 


near term, reflecting the ere iter number of oil burners in 
LiS¢ 

Inventori of heavy heating oils were reduced in the 
past 12 months, and recently were about 19 percent below 
those a year eartie1 


Most of the improvement took place 
on the West Coast 


Inventories in eastern areas have risen 


recently, but, with refineries continuing to reduce residual 


yield expectations are that stock ( 


heavy he ating oils 


! 
will not become CXCESSIVE 


Improved price structure lor 


refined products con 


tributed to improvement in the spread between crude 


Refinery 


Provided refinery 


prices and refinery realizations in 1955 spreads 


recently were the best since Jate 1952 


runs are held in line 


with consumption, refinery 


preads 
, 


hould remain rea onab!y Cl 


Historically petroleum products 
have been followed by periods of too high refinery runs 


bringing Ove rsupptte and weak Le | 


ose to Current improved rates 


improved prices for 


prices The expected 


slight curtailment of imports 1s a stre nethening factor in 


the crude oil price picture coupled with the high rate 
of consumption. During the heating season, of course 
the weather wil! have an important bearing on the supply 


demand re lationship and on prices 

Free world consumption of petroleum last year reached 
a new high for the 
ol the 


10th consecutive year since the close 


second world wat The S till leads the way 1n 





Estimated Free World Petroleum Demand—1956 


(Thousands of Barrels Daily 


Percent 


| Percent 
1954 1955 | Increase 1956 


Increase 





Estimated U. S. Domestic Demand—1956 


(Thousands of Barrels Daily 


Percent 


| Percent 
Change 


1954 1955 Change 
All Oils 7,752 8,375 8.0 
(,a t i ‘ ) 
' 
14 
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oil use, consuming 
more than 60 percent U. S. DOMESTIC DEMAND 


of the free world total, eennatits a6 Qrencts baie 
but the other free 


areas are rapidly mak- ao. 4-4 Go 
=- 





» aa 
T ” 
=— | 


ing greater use of this 


great source of energy Cc 


Oil consumption in 
the free world aver- Cc 
aged an estimated 13,- = ~ 
675,000 barrels daily , 
during 1955, which 


was an increase of 9.2 
percent over the 12,- 
527,000 barrels used 
in 1954. However, de- 
mand in free areas 
outside U. S. increased 
11 percent over 1954 
Those areas accounted 
for 38.1 percent of the 
free world total in 
1954. but had upped 
that proportion to 38.6 
percent in 1955 

Free world demand 
is expected to reach 
14.500.000 barrels 
daily in 1956. for a 6 





percent gain over the 
1955 rate, but again 





the areas outside the 
U. S will enjoy the 


greater rate of in 





crease These nations 
are expected to con 
sume an average of 
9,750,000 barrels of 
oil daily during 1956 
which would repre 
sent a hike of 8.5 per- 
cent over 1955 and 


39.7 percent ol all oil 








consumed by the free 





world 

Ihe pace-setter in the growing foreign oi] market 1s sumption is rising sharply, Thess ictors indicate that 
Western Europe, where expanding industrialization is ex- Latin American countries will be using something like 
pected to maintain this growing need for petroleum }'4 million barrels of oil daily by 1975, over twice their 


Western European oil consumption amounted to about ; | ; 
present volume of 14% mullion barrels per day 


2.500.000 barrels daily during 1955, and that was an 
A great Variance in per Capita oil con umption exists 
throughout the world. Far in the lead is the | S where 


oil is used at the average rate of almost 20 barrels per 


increase of about 10 percent over the approximately 
2,250,000 barrels needed in 1954. Requirements for 1956 
should be 8 to 9 percent higher than last year’s, Since the , 
person annually. In the remainder of North America 

war, European oil consumption has in reased more than 
per person consumption arnounts to about 4'/% barrels a 


180 percent, and is now almost three times the immediate year. At the other end of the scale is Asia with a per 


’ , ; ‘ 
WA ve le e st . : 
postwal level Neverthe 1€88, It has been estimated that it Capita oil use of |e than barrel annually The uni 


will require another 20 years for European oil demand to versal average is slightly more than 2 barre] 


equal the U.S. rate of 10 years ago 


To meet the stepped-up U. S. demand in 1955, the 


“ven greater possibilities exist in Latin America, Ex- ’ o ee 
E n | nations refineries ran a total of 2.730.200.000 barrels of 


panding Latin American economy is being based more crude. for a daily average of 7.480.000 barrels. Thos 


~ ) . : 
on petroleum than in any other area Population now 1s daily runs were a new high for the industry and were 


only a little less than in the | S and the ap 1§ being / y pe reent h oher than the 6,958 OO harrel 


refined 
closed pretty rapidly At the same time. per capita con- daily during 1954. However, runs during 1954 had been 
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Look at 1956 Supply-Demand... 





depressed somewhat from the previous peak of 7,000,000 
daily during 1953. Refinery runs are expected to average 
7,800,000 or more barrels daily in 1956 


In order for the refining industry to maintain it 
7,480,000-barrel-a-day charging rate in 1955, it had to 
operate its plants at 87.6 percent of their rated capacities 
Lhe depressed activity of 1954 had oce upied only 82.6 
percent of capacity , 


In prewar years, 69 to /) percent ol 


the national Capacity had been utilized 


Domestic consumption of gasoline last year averaged 
5.610.000 barrels daily, which represented a gain of 6 : 
percent over 1954’s use, and is 


3,745,000 barrels a day in 1956 


expected to amount to 
That would figure to be 
a gain olf 5./ percent ove last year, which may prove to 
he conservative This maller Vain inh Va oline con urnlp 
tion forecasted for 1956 1s partly based on the automotive 
industry’ expectance ol producing fewer new automobile 
this yeal However it will he remembered that early 
forecasts of automobil production for 1955 were far 
too low, and that the result was a new all-time peah ol 


approximately eight million vehicle 

toth distillate and residual fuel oil enjoyed ubstantial 
Climbs in usuage last year, but the outlook for this year 
indicate ome leveling out of the increase curve for 
these fuel Distillate fuel oils 


were consumed at the rate of 1.575.000 barrels daily 


particularly the residual 


during 1955, for a gain of 9.2 percent over the 1954 rate 
However, an increase of 6.7 percent is expected this year 
bringing the daily rate to approximate ly 1.680.000 barrels 

The residuals were used at the rate of 1,510,000 barrels 
daily last year, an increase of 5.6 percent over 1954, and 
are expected to level out this vear at very nearly the 
same rate as in 1955 


A long range outlook for the petroleum industry by 
N. B,. Guyol, United Nations staff statistician, presented 
at the 1955 annual meeting of the API in San Francisco 
predicted that along with some slowing down of the over 
all rate of growth there would be different rates of increas 
in demand for different products of the industry 

The very high rates of development of the oil and gas 
markets during recent years have been made_ possible 
Guyol explained, by the expansion of the U. S. economy 
and the displacement of other sources of energy from 
their actual or potential markets. In the coming decade 


he continued, the rates of development in oil and gas sales 





U. S. Refinery Capacity and Crude Oil Run to Stills 
(Barrels Per Day 
Percent 


Capacity 
Operated 


Refinery 
Capacity 


Crude Runs 
to Stills 


Loon) 4.480.000 
4 420.6340 057,700 
+ 006 807 100,600 
O48 1,670,100 

12.885 1.404.300 
OO4.044 700.400) 
1.606 400 826,600 
4 wey 006, 600 
1,084.25 1.074.600 
> 50045 740.500 

LSS 7 ow 
718,009 45,000 

7.047 > 646.000 
47 O85 40.000 


Source 
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may he expected to decline until they reach about the 
same level as rates of growth in useful requirements of 


all energy. This rate is 4 to 5 percent per year, he added 


In the case of clean oils including everything from 


gasolines through distillate fuel oils—an early decline from 
the recent high expansion rate 18 in prospect Guvol pre- 


dicted. ‘There is some possibility that these oils will be 


displaced to some extent by natural gas, he added 


I would expect the market for these oils which has 
been developing at the rate of 7 percent per annum, to 
develop at a rate of no more than 5 percent per annum 
after 1960,” said Guyol, “with the rate beginning to fall 


within the next three years.” 

He added that he expects a hilt av 
distillate 
di tillates 


ay from the lighte1 


espec ially the gasolines, and toward the middle 


Ihe future market for residual fuel oil is unpredictabl 
according to Guyol. Portions of this market such as the 
railways have already been lost to other fuel oil and 
further losses are in prospect especially in the transport 
sector of the economy, he stated 


Iwo lars potential markets exist for res 


idual fuel oil 
These are electric powe1 plants and industrial establis! 

ment Yhey could absorb much more residual than the 
{ ». 1 Guyol stated. How much 
residual fuel oil they act vy will use, however, will 


depend, he said almost entirely on the price of residual 


likely to product 


In comparison with prices of competitive fuels, ¢ pecially 


coal and natural gas 

At the same meeting John | Winget petrol inh ECONO 
mist, The Chase National Bank, New York, agreed that 
in 1956 business volume would increase further but less 
sharply than in 1955, He said that petroleum consump- 
tion has become increasingly sensitive to general business 
Winger 


said We see nothing in the business picture next yeal 


trends and is stimulated or retarded accordingly 


whi h would mate rially alter the normal growth trend of 
petroleum use.” Greater consideration of general business 
trends is now taken in forecasting demand for petrole um 


Winger revealed 


increasingly sensitive to over-all economic conditions, be- 


products Petroleum use is becoming 
cause oil is supplying a steadily growing proportion of the 


nation s energy requirements he stated 


( oncerming the lone range outlook ol the | Ss pe tro 
leum industry, Winger was optimist Our studies thus 
far.” he disclosed 


ranging from 13 million to 141% 


“have indicated oil demand in 1965 


million barrels per day 


Heavy capital outlays by the processing industry will 


continue this year, as the refining, natural gasoline, and 
petrochemical segments construct and modernize to meet 
rrowing demands with better products The refinins 
branch is expect d to expend about $430 million on new 
construction and something like $400 million on moderni- 
zation 


which should result in an additional 250,000 


barrels-per-day refining capacity 


New natural gasoline construction will represent an 
outlay of approximately $110 million, and petrochemical 
plant building will call for an expe nditure of about $420 


: 
million 





Heat Exchanger Design 





AFTER YOU'VE mastered 
the fundamentals described in 
the first three parts of this series, 


Part 1. Types and Arrangements you're ready for the features of 


mechanical design described 
Part 2: Heat Transfer here. Mechanical design divides 

. . conveniently into tubes; tube 
Part 3: Fluid Flow and Thermal Design shoots; tealfles; the veda, apavere 
Part 4: Mechanical Design and nuts; floating-head cover; 
shell; channel and channel cover; 
and flange design. 











Daniel A. Donohue, Chen 


CODES HAVE BEEN dev: loped over the years which 
deal with the mechanical design and fabrication of pres 
sure vessels, The primary consideration of the Code is 150 
safety. In petroleum refinery practice the basic code for 10,000 (1 
unfired pressure vessels, under which classification heat 
exchangers fall, is the API-ASME Code* which is pat design pressure, psi 
terned after the ASME Code for Unfired Pressure Vessels inside radius, inches 


Supplementing this the Tubular Exchanger Manutfa maximum allowable stress, psi 


joint efhcrenc 


turers Association, In has published a booklet of minimum required thickness 
“Standards’” dealing exclusively with heat exchangers allowance, inches 
which covers construction details and manufacturing B--External Pressure--Paragraph UG-31 (b ASME 
tolerances. Besides these codes which have been for Code:* Figure UG-31 1s used to determine the external 
mulated for general use, many of the larger oil com pressure which the tube i uitable for, t/D 0.065 
panies have developed construction specifications of thei 0.75 0.0866 and tron ible UNF-2% the design stres 
own, some of which are quite detailed for admiralty tubing at 150 F, is 10,000 psi. When the 

The size designation of the unit which has been se values are located on Figure UG-31 the corresponding 
lected is a #20-192. It is customary to set the design external design pressure is found to be 850 psi 
pressure of units of this size in increments of 150 psi The Ye-inch extra thickne to allow for corrosion on 
which means that the unit shall be designed for 300 psi both shell and on tube sides which is added to all other 
on the shell side and 150 psi on the tube side. Following parts of the exchanger is not added to the tube 
are the design conditions 

Tube Sheets. Material: Naval Bra SB 


Design Pressure, ps ! A Stationary Jube ‘ The required thickne ol 
) . 
Test Pressure, psi the tationary tube in bendin is calculated from 


Design lemperature, | he formula on pay 13 of 1 (EMA Standard 


A corrosion allowance of 'g inch is to be added to bot} 
shell and tube sides for all steel parts except tubs In 
the course of the design calculations which follow refer 
ence is made to the API-ASME Code, 1951 edition,’ the 
ASME Code, 1952 edition® and the TEMA Standard 
1952 edition, with October, 1954, Addenda 


Tubes— Material: Admiralty, B-111. For water-cooled 
units in refinery service 34-inch OD admiralty tubes are 
renerally used. For this tube material, a thickne of 16 
BWG (0.065 inch) is recommended on page 8 of TEMA 
Standards and 16 feet is listed as the maximum standard 
leneth 
This size tube is checked with reference to the ASME hn lition of 1 n heet checked 
Code* for internal and external pressure as follow you oO f the TEMA addenda 
Internal Pressi Paragraphs UG 
ASME Code 
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FIGURE 32—Cross section of tube sheet rod, 4” OD. B 


(Sch. 40) 1.D. 0.622”. C 
pipe (Sch. 40) 0.0. 0.84. D 


( 


FIGURE 33—Tie rod, spacer, and nut. A tie 
spacer, 42". STD. WT. pipe 
spacer 12" STD. WT 


FIGURE 34 


hexagonal nut, 


1.01” across edges 


where d outside tube diameter, ine hes 


Db; diameter of limiting circle circumscribing tube 
centers OT .L d, inches 
p tube pitch, inches 


0.31 (17.25 500 ) 

: - 0.642 I 

0.75 12,500 | 42 inch 
1—9 9375) 


A cross sectional view of the tube sheet 1s shown in 
Figure 32. To the thickness of 1!1¢ inches, which has 
been calculated as necessary to withstand the more severe 
stress of bending an additional thickness of %¢ inch is 
added to the channel side to permit cutting a pass parti 
tion groove of that depth 

The tube sheet is 17% inches thick (11144 inches at the 


groove) and its outside diameter is 22 inches 


B—Floating Tube Sheet-——-Although the outside diameter 
of the floating tube sheet is 19 inc hes, the same thickness 
is used for it as for the stationary tube sheet, 17 inches 
Baffles 
19.1 inches 


“an } 
“Yoo INCH 


Material: Commercial quality steel; diameter 


thickness: % inch; baffle hole diameter 


Material 


Ihe baffles are held in place by means of 


Tie Rods, Spacers and Nuts Commercial 
quality steel 
tie rods. ‘These are solid steel rods of Y2-inch OD having 
threaded ends one of which screws into the stationary 
Spacers which consist of Y-inch standard 
schedule 40, ID 0.622 inch OD 


slip over the tie rods and fit between the 


tube sheet 
weight steel pipe 
0.84 inch 
baffles 


'4,-inch hexagonal nut which is 


The other end of the tie rod is capped with a 
g-inch across the flats 
and 1.0l-inch across the edges. A wrench to remove the 
nuts would require 1/2 inches clearance. Dimensions are 


shown in Figure 33 


Floating-Head Cover——The floating-head cover i 
shown In Figure 4 and is ol the sph rically dished type 
shown in Figure W-316.2 (d) of the API-ASME Code 
l_-Dished Head—Material ASTM A-285, Gr. C. The 
thic } ness of the dished head 1s cal ulated by use of qua 
in Paragraph W-316 (b ») (d 


tion 6 


rpL 5 ,00) 
0.291 incl 
6 sk 6 (13.750 . 


where E = efficiency of the joint in the head 
L inside spherical or crown radius, inches 
p == design pressure, psi 
maximum allowable stress from Table W-306.1, psi 
> minimum require d thickness of head plate alter 
forming, exclusive of corrosion allowance, inches 


Since this head has the greate: pressure on the outside 
its thickness must be increased 67 percent under Para 


graph W-316 (b }) and Paragraph EW-311 (a ] 


0.291/0.6 0.485 inch +5 


lo this is added % inch corrosion allowance on each 
side which increases the required thickness to 0.735 inch 
A % inch minimum thick dished head with an inside 


radius of 16 inches is used 


11—Flange 
cover flange is shown in Figure 35. Materials: Flange 

ASTM A-285, Gr. C.: bolts——alloy steel ASTM A-193 
Gr. B-7; gasket 


A cross-sectional view of the floating-head- 


copper clad asbestos 


Bolt Load W-31 API-ASME Code 
( dpe rating Bolt Load 


H 


G'*P 


150 


) 00 pounds 


Bolt Load Required to Se: 


1.500 pounds 


Bolting 


Lhe required bolt < a \ must equal the 


the bolt areas calculated as follows The bolt area 


quired at operating 


| conditions with internal pressure is 


).000 Ib sq r 
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Ihe bolt area required at atmospheric temperature 


without internal pressure is 


Wins 
Da 


71,500 Ib 


Am? 20,000 Ib./sq. in 


and Am 


3.575 $q. in 


285g-inch bolts are used for which the actual bolt 


area 1s 


sq. in 


- 
At -~ bolt 


8 bolts 5.65 sq. in. root area 


d—-Flange Design Bolt Load 


5.65 sq. in.) 20,000 Ib./sq. in 


9 
92,250 Ib 
where 
Ap actual cross-sectional area of bolts, sq. in 
Am required cross-sectional area of bolts, sq. in 
Am bolt area required at operation conditions with internal 
pressure, 8q. in 
Ans bolt area required at atmospheric temperature without 
internal pressure, sq. in 
b effective gasket seating width, inches 
G mean gasket diameter, inches 
H total hydrostatic end force, pounds 
H, total joint-contact surface compression load pounds 
total joint-contact-surface seating load, pounds 
unit contact compression factor from Table W-317.1 


API-ASME Code 
de sign pressure psi 


allowable bolt stress at atmospheric temperature from 


Table W-306.1, API-ASME Code psi 
illowable bolt stress at opesating temperature from 
Table W-306.1, API-ASME Code, ps 
Am -t- Av) 8. 
H -+ Hy», pounds 
H,, pounds 
gasket seating load from Table W-317.1, API-ASME 


Code, psi 


. pounds 


B—Flanee Moment 
loose-type following paragraph W-317 h 1) of 
API-ASME Code 


a --Flange Loads 


he flange may be calculated 


B’P -~ (18.25)? 150 


$9 200 Ib 
j ' 


250 +1000 51,250 Ib 
000 19,200 


1,800 Ib 


1.125 inches 


0.9375 inch 


1.031 inches 


Moments 


Mp Hy hy 39.200 (1.125 

Ma He he 51,250 (0.9375 

M Hy h B00 (1.031 
M M; Mca + M 


42,100 lb.-in 
18,100 Ib.-in 

1,860 Ib.-in 
92,060 Ib.-in 
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FIGURE 34A—Moments in flange of floating-head cover 


In addition to the moments already calculated there is 


an additional moment for this type of head as shown in 


Figure W-316.2 (d), API-ASME Code which is calcu 


lated as follows. From Figure 34 


$9,200 R? 8.200 Ib 61 


When the center of the dished head 1 low ated beyond 


the centroid of the cross section of the ring flange (shown 


to the left of the centroid in Figure 54A) then the moment 
M opposes My Ma M For convenience it is 


omitted from this calculation 


Where 
B inside diameter of flange, inches 
bolt circle diameter, inches 
mean gasket diameter, inches 
lever arm of force Hy» about bolt center, inches 
lever arm of force He about bolt center, inches 
lever arm of force H, about centroid of flange ring 
inches 
lever arm of force Hy about bolt center, inches 
total hydrostatic end force, pounds 
hydrostatic pressure end load, pounds 
W H, pounds 
radial component of the membrane load in the 
sphe rie al segziment, pounds 
H H , pounds 
Hy» hp, lb.-in 
Ha ha, Ib in 
total moment acting pon ine 
Hr h _Ib.-in 
design pressure, psi 
flange design bolt load pounds 
angle shown in Figure 34, degrees 


angle shown in Figure 34, degrees 


( Flan Thickne Lhe required thickness of the 
flange is calculated by use of equation 


W 16 4 d ol the API ASME Clade 


pata raph 


92 060 


5750 (18.25 
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FIGURE 35 


Floating-head-cover flange 


A corrosion allowance of '%-inch is added to each side 


and the thickness becomes 2'/% inches 


where A yutside diameter of flange, inches 

B inside diameter of flange, inches 

L inside spherical or crown radius, inches 
total moment acting upon flange, lb.-in 

lesign pressure, psi 

maximum allowable stress of flange material, psi 


flange thickness without corrosion allowance, inches 


Shell Material ASTM 


(rade B. ‘The required minimum thickness of the shell 


is calculated from Paragraph W-309 of the API-ASME 
(lode 


Seamless steel pipe 


pR 
st O.4p 


corrosion allowane ©, ine he s 


efficiency of longitudinal joint (for seamles 


shells 
de sien pre ssure, psi 
outside radius, inches 


maximum allowable working stress from Table 


W-506.1, psi 


minimum required thickness (exclusive 


of corrosion 
allowance 


, inches 
100 610 
15.000 +- (0.4 100 Finch 
A standard weight seamless steel pipe of 20-inch OD 
and nominal Y-inch thick wall (Schedude 20) is used 
for the shell, Its allowable minimum thickness is 87.5 
percent of the nominal or 0.328 inch 


158 


A-106, 


FIGURE 36—Shell cover 


Shell Cover Lhe shell 
msists of dished head, ba 


part are velded tovether 


A—D 
( The 
ellip oidal form is calculat 


of the API-ASME Code 


cad Hi ad 


Mater (larbon 


required thickme 4 a dished head 


from Paragraph W 


pD\ 
} ( 


de diameter of major axis, inche 


for a semi-ellipsoidal form (D/2h 
O00 25 ] 
13.750 ) 1:00 
\ plate of 4%), inch minimum thickness after forming 


required which calls for a 


plate V/y 
pla 2 


inch thick before 


forming 
B-—Barrel Material ASTM A-106 
Grade Bb. The required thickness is figured in exactly the 


same manner as for the shell by use of equation 


Seamless steel] pipe 


65 

x00 (12 1 ne 
15,000 + (0.4) (300) + g ~~ 2-969 inch 
Vy, inch thick pipe of 24-inch OD is used for the barre] 
( Flanve Material: Forged steel, ASTM A-105, Grade 
I. A TEMA 300 psi Standard Hub flange is used. Its 
dimensions are listed in the tabulation for “Shell Flange 
At Cover End, ol the ‘| EM \ Standards : page 21 line 
?, for a 20-inch OD siz 


Channel 
Crack B 


from the 


Material: Seamless steel pipe ASTM A-106, 
The required thickness of channel is calculated 
same formula used for shell and_ shell-cover 
barrel, equation (65 


150 (10 


15,000 4 0.4 150 


\ standard weight, seamless steel pipe of 19'%4-inch OD 
and 20-inch OD is used for the channel 

Channel Cover— Material: Cover Stec] plate ASTM 
A-285, Grade C: bolts—-alloy steel, ASTM A-193, Grade 
7 asbestos, 14, inch thick, 4% inch wide 
As a preliminary to the 


3-7; gasket 


1 


calculation of the channel 


cover thickness it 1s necessary 


following Paragraph W-317 (f 
A Bolt Loads 


a —Required Operating Bolt Load 


to evaluate the bolt loads 


of the API-ASME Code 
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) 1 
45.000 10,550 65,550 pounds 


b—Bolt Load Required to Seat Gasket 


W H Ww bGy 


17,000 pounds 


Bolting 
Lhe required bolt area is the greate! oOo the two follow 


ing values 


65,500 Ib 
0) ,000 Ib./sq. in 
+7,000 Ib 


0) 000 Ib./sq. in 


I'wenty-four 34-inch bolts are usec 
A 24 
Flange Design Bolt Load 


An An) Se 5.75 + 7.25) 20,000 
W ) ' 105,250 pounds y( 


B Thickne 
The thickness of the channel cover is calculated from 


Paragraph W 516 ol the API. ASME ¢ ode 


Cp 


avy 


Che type of cover is that illustrated in Figure W-316.1 
for which 


1.4 Wh 
Had 


where d mean gasket diameter, inches 


hy bolt circle diameter d ) inches 


p design pressure, psi 
$ allowable stress of cover material from Tabk 
W-306.1, psi 
required cover thickness, inches 
bolt load used to design flange 3 pounds 
1.4 (105,250 


~ 0.40] 
5,000 (21.6 


0.401 150 
13.750 1.56 inches 
lhe nearest thickness 134 inches will be used 

The TEMA Standards Paragraph K-8.21 contains rules 
for calculating the required thickness of the channel 
cover which take into account channel partitions and 
the deflection of the cover at its center. The application 
of these rules to this particular case results in exactly the 
Same thic kness ol channel] cover as Was cal ulated by use 
of the API-ASME Code above 

Flange Design The external flanges which are shown 
in Figures 6 and 7 are designated by the numbers | to 5 
inclusive. They are all of the hubbed integral type shown 
in Figure W-317.1 (6) of the API-ASME Cod 


to illustrate the method used to design these flanges, the 


In order 


thickness of the shell flange which is bolted to the sta- 
tionary tube sheet and designated as flange No. 3 in 
Figure will be calculated, A cross-sectional view of this 
flange is shown in Figure 37. The channel flange on the 
other side of the stationary tube sheet which is designated 
as flange No. 2 in Figure 7 is made a duplicats of flaner 
No. 3 because it bolts to it 
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FIGURE 37—300-pound hub flange at stationary tube sheet 


A--Bolt Load The flange design bolt load is computed 
by the same method previou ly used for the floating head 
cover flange and the channel-cover flange as described in 
Paragraph W-31 f) of the API-ASME Code. Material 
Flange—ASTM A-105, Grade 1: bolt alle tecl, ANTM 
A-195, Gr. B rasket tainl teel clad asbesto 


a~ Operating Bolt Load 


{ 139,100 pound 
Bolt Load Required to Seat Gi: 
W H bG 
0.18/75 1.625) (9000 115,000 por 
‘ Bolting. The bolting must be able to withstand either 
the operating bolt load ol thre bolt load req ured to eat 
the gasket whichever IS vreale! 
W 139.100 
() opty) 
W 


19 


Ihe actual bolt area must be at least 6.955 qjuare 


inches. The 300 psi standard IEMA Class R flange ha 


twenty-four %-inch bolt 
\ 90 q. in 


Flange Desien Bolt Load 


B Flan r VW yrnient ‘ acting 
upon the flange P i L/ 2 f the API 
ASME Code is follo 


moment 
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a -Flange Loads 


Pan 7 
7 


‘ B’P i 19.5)* 300 


Ww H 


89,500 pounds (51 ) 


142,050 110,000 = 32,050 pounds (52) 


Hy, H 110,000 89,500 20,500 pounds 


b-Lever Arms 
1.56 inche 


21.625 : 
0.86125 inch 


0,62 +- 0.8125 ’ 
1.34125 inches 


(70) 


Moments 

M, Hyp hp 89,500 (1.56 

Mau Ho he $2,050 (0.8125 26,000 Ib 8 

M: Hy hy 20,500 (1.34125 27,600 Ib (59) 
M. My -+ Mo + My 193,200 Ib.-in 


139,600 Ib (57) 


C-Flanve Stresse Stresses in hubbed flanges are cal 
culated by use of the following formulas taken from 


Paragraph W-317 (j 1) of the API-ASME Cod 


Longitudinal Hub Stre 
Radial Flange Stress 


langential Flange Stres Si ZS; 
t'B 


Ihe factors used in these equations depend on the 
shape of the flange and may be obtained from charts in 
Paragraph W-317 of the API-ASME Code.’ Referring 
to Figure W-317.3, since K A/B 24.875/19.5 
1.276, then I 8.91, ¥ Bis. e 1.18 and ‘J 1.8] 

In order to obtain f, F and V the following terms are 


evaluated 


» (0.244 
0.803 

From Figure W 
from Figure W 


0.743 and \ 0.12. and 


(2.18 0.244 


hese values are substituted in equations 


and (73) and the stresses calculated as follows 


l 193,200 


This is below the allowable value of 1.5 s_ which equals 
22 SOO psi 
+/3te + 1) M 
LtB 
[ (4/3 (1.6875) (0.34 
1.37 (2.44) (19.5 


Su 


1} 193,200 


740 psi 


The allowable stress S; is 15,000 psi 


YMo : 8.11 (193,200 50% 550) 
, ~ ~ rs] 230 ¢ } 
Si vB ZS; 985 (195 t.1 923 9350 ps 


73 
This is less than the allowable stress 15,000 psi 


Su + Se 18,800 


12,015 psi 


Su +S 16,800 ome 
12,575 psi 
) 


Both values are below the allowable stress of 15,000 psi 


Where 
A outside diameter of flange, inches 
Ay total cross-sectional root area of bolts, sq. in 
A required bolt area, sq in 
b effective gasket seating width, inches 
inside diameter of flange (corroded), inches 
bolt circle diameter, inches 
I 
\ 
F/h 
hub stress correction factor obtained from Figure 
W-317.2 
factor obtained from Figure W-317.4 
thickness of hub at back of flange 
thickness of hub at small end (corroded 


h 


corroded ), inches 
, inches 
mean diameter of gasket, inche 
hub length, inches 
lever arm for Hp, inches 
lever arm for Ha, inches 

Be,, inches 
lever arm for H 
total hydrostatic end force, pounds 


, inches 


1 
internal pressure component of flange load, pounds 
net gasket load, pounds 
total gasket compression load, pounds 
omponent flange load resulting from internal pressure 
acting on annular area between B and G, pounds 
total gasket seating load, pounds 
2 
d 
gasket unit Compression factor from Table W-317 
API-ASME Code 
component flange moment Hy» hp, lb.-in 
component flange moment Hw he, Ib.-in 
total moment acting upon lange, lb.-in 
component flange moment Hy hy, lb.-in 
de sien pre ssure, psi 
radial distance from bolt circle to point of intersectior 
ot hub and bac k ol flange, ne he S 
maximum allowable bolt stress value at atmospheric 
temperature, psi 
maximum allowable bolt stress value at operating 
temperature, psi 
illowable working stress of flange material, psi 
longitudinal stress in hub, psi 
radial stress in flange, ps 
tangential stress in flange, psi 
flange thickness without corrosion allowance , in hes 
factor obtained from Figure W-317.3 
factor obtained from Figure W-317 
factor obtained from Figure W-317.4 
flange design bolt load, pounds 
ré quired bolt lo id for maximun Oper iting conditions, 
pounds 
required bolt load for atmosphe ric tempe rature 
conditions without internal pressure, pounds 
rasket unit seating load, psi 
factor obtained from Figure W-317 
factor obtained from Figure W-317 


End of Part 4. End of series 


EDITOR’S NOTI 
An acknc wledgment and i complete i 
Part 1 of this series in the August, 19 


terature Cited 


t of I 
REFINER, Page 100 


appeared with 





Reprints of this series will soon be available for $1 each. Send 
your order and remittance directly to the author, Daniel A. Dono- 
hue, Chemical Construction Corporation, 488 Madison Avenue, 
New York 28, N. Y 
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Shell Oil Company of Canada, Ltd. isopropyl! alcohol plant 


Petrochemicals in Canada 


In just a little more than a single decade Canada had made remarkable 
growth as a petrochemical-producing country. Here is the complete story behind that 
development. 


A. W. Hutchison and R. G. Stevens 
Shell Oil C mpany f Canada Lt }. 


oront 


THE SPAN of petrochemical de trial product which ha ont ccounted for s¢ of the expan 
velopments in Canada covers little to grow remarkably up to the nt on d locatu emical plant 
more than a decade. This period, sig time n these » al during the past 
nificant in Canada’s history, wit Raw Materials. “lhe petrochy 
nessed a steady, widespread industria] cal industry depends for its chief ra iad iatural gas reserve ure 
growth of the country, making it the materials on two source hydrocat located chiefly 3 Alberta. At the end 
sixth largest manufacturing nation in bon gases from oil refining operation of 1953 th ese) vere estimated 
the world and natural ga In the industria it | + trillio i cle lhe avail 

The marked and accelerating trend centers of the country are located two ity of this cheap is has helped 
towards urbanization and industriali of the most important refining area woblem of lone distances fron 
zation, which became apparent in the in Canada—Sarnia, Ontario | ( and oflered incentive for 
early 1940's, rapidly changed the na Montreal, Quebe« establishment of petrochems 
ture of the Canadian economy Crude charge to refineri in these in the west 
Major expansions in the manufac two areas has increased from 101,500 Locations and Growth In the 
turing, dependent on abundant hydro barrels per day in 1939 to 294,000 | | Canada limited populatior 
electri powe! and a wealth of rav barrel per day in 1954. ‘This incr ind modest degree of industrializa 
materials, established a basis of de in crude runs has made $81 j tion did not justify the 


mand for chemicals and other indus creased petrochemical rav la ol man 
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TABLE 1—Petrochemical Manufacturers in Canada, Plant 


Investments, and Main 


Petrochemical Products 


1953 $ milhen 


Plant lnvestment at 


End 


COMPANY 


Hakelite Canada 
B.A hawinigar 
Cabot Carbor 


Canad 


of Uanada, Ltd 
on ( hemical Co. 
Canadian Industries (1954 
Consolidated Mining & Sme 
Dominion Tar & Chemical ( 
Dow Chemical of ( 


Iting (« 
anada 

Monsanto (¢ 
Polymer ¢ 
Royal 
t. Maur 
Sheil (nl 


herritt-iordar 


nada 
ofporation 
te Ol Co 


Acetaldehvde 


Carben Blacks 
Carben Tetrachlernde 
Latex, Synthetic 

ise- Propyl Alcehel 
Rubber, Syathet 
Styrene Monomer 
Irichloreethviene 


Methyl Alcohol 
a-Prepyl Alcehel 


Peataerythritol 
Polvethylene 
Propylene Glycol 


Ethylene Glycel 
Pheno! 


Formaldehyde 
Polystyrene 


Acetone 
Ammona 





demands for commodi 
did 


which would support a minimum size 
plant 


mest many 


tir simply not reach volume 


particularly for petrochemical 


production. This era ended some 12 


years ago for petrochemic als with 


Canada’s first manufacturing 
in that field 


venture 


The development of this new in 
dustry was rapid and multiple plants 
now located at Edmonton, Cal 

Sarnia Montreal, Capital 
investment has reached approximate ly 
$255 Ihe 


since been at 


allt 
vary and 


million growth 
1945 has 
about 18 percent per year 

Some 
being produced commercially in Can 
lable | 
shows some of the main produc ts and 
the 


average 


the rate of 


) petrochemicals are now 


ada by about 15 companies 


names of the firms makine them 


Sarnia Canada’s Chemical 
Valley Synthetic Rubber. Canada’s 
the field 
started in September the 


entry into petrochemical 


1945 


synthetu 


with 
completion of a rubber 


plant. The Polymer Corporation (op 


erated by Dow Chemical of Canada 
has grown to a capacity of 90 million 
pounds of synthetic rubber annually 
Of this production % is GR-S 
li. butyl 
Lhe 
able from this rubber plant promoted 
the the 
Sarnia 


and 


various intermediates avail 


post-wal growth of petro 
Dow ol 
Canada purchased a site adjacent to 


the 


chemical industry in 
rubber plant and built a_ plant 
In 1948 


Dow completed the construction of 


for polystyrene production 


an ethylene glycol plant using ethyl 
ene available from the rubber plant 


[hese facilities gave Dow a capa 


162 


ity of 9000 short tons a year of total 


glycol production, The principal us 


of ethylene glycol in Canada is anti- 


freeze compounds although about 1, 


goes makine dynamite, alkyd 


into 
resins and other end-products 
Carbon Tetrachloride, Trichloro- 
ethylene and Perchloroethylene. Since 
the used by 


ethyle ne alyc ol 


the 


process 


Dow was well-known chlorohy- 
drin method approximately | pound 
of ethylene dichloride by-product was 
stored for every 3 pounds of ethylene 
vlycol produced This byproduct had 
little but 
Dow, for production 


dichloride of 
trichloroethylene 


market with the de- 


by 


ethylene 


Very 
ve lopment 
from carbon 
and 
perchloroethylene with hydrochlori« 


tetrachloride, 


acid as a byproduct this foresight in 
storage of ethylene dichloride became 
evident 

Ammonia, An ammonia plant was 
completed in 1952 using hydrogen 
from local refineries and byproduct 
hydrogen from caustic soda-chlorine 
cells. This plant has grown from 15 


tons per day to 90 tons per day 


the 


manutac- 


Ethylene. Because most of 


petrochemical products 
tured by Dow were based on ethylene, 
a 50 ton-per-day ethylene plant was 
constructed in 1951 using feed stocks 
from the oil refinery of Canadian Oil 
In addition to this Dow 
1953 a 
plant having a capacity of 1000 tons 


This 


pletely self sufficient in its require- 


Companies 


erected in styrene monomer 


per month made Dow com- 


ments lor polystyrene manutlacture 

Since into this 
$15 mil- 
total ot S46 


Dow’s first venture 


field with an investment of 
lion it has 


grown to a 


million in 1953 
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Carbon Black. Natural gas was the 
traditional raw material for produ 
1945 it Wa 


reintorcin 


ing carbon blacks, but in 


highly 


carbon blac ks could he 


discovered — that 
manufactured 
readily 


satisfactorily from 


transport 
able liquid hydrocarbons. This servec 
to move the carbon black plants fron 
the the 


eries and the rubber plants 


fields to sites near 


gas refin 
Cabot Carbon of Canada’s plant 
Sarnia because of the 
able 

materials. Ir 
a cost of $3.4 million 


a plant was opened with a Capacity 


Was lox ated at 
lox al 


the 


refineries being to suppl 
hydrocarbon 


1953, at 


raw 


June, 


of 17,500 short tons a year of furnace 
blacks of the high abrasion (H.A.I 
extruding (F.E.1 types 


1953 


and fast 


By the 


ment in 


end ol total 


the 


inves 
production ol petro 
chemicals and associated products at 
Sarnia had $109 mil 
lion halt 


aw he rhe 


risen to about 
which represented nearly 


of the figure for Canada as 


Manufacture at 
The manufacture of pet 


Montreal did 


when fou 


Petrochemical 
Montreal 
rot hemi als at 


1953 


not 


begin until 


plant 
representing a captial investment of 
$24 million were opened within a few 


months of cach other 

Isopropyl Alcohol and Acetone. 
Shell Oil Company of Canada opened 
the 
its Montreal East refinery in April 
1953 


first of these plants adjacent to 
alcohol 
$4.8 


an annual 


to produce isopropyl! 


and acetone. Built at a cost of 


facilities have 
H000 


million these 


capacity ol short tons of iso 
propyl alcohol and 4000 short tons of 
In the 


byproducts 


acetone isopropyl ilcohol 


process propane-propyl- 


ene from the refinery is used. Unre- 


acted propane is purified and subs 
quently sold as liquified petroleum 


Acetone is made by catalytically 


vas 
dehydrogenating isopropyl alcohol 


A.-Shawin- 
igan opened in May, 1953, a plant to 


Phenol and Acetone. B 


from 
This plant cost $4 million 
with a capacity of 6500 short tons of 


produce phenol and acetone 


cummene 


phenol and 4000 tons of acetone a 
yeal 

sritish-American Oil re- 
Montreal E: 


curmene 


Cumene. 
finery at 
the 


ist manutac 


tures raw material by 


These facilities 
have a capacity of 210,000 barrels or 
+2? OOO short 


alkylation of benzene 


tons a year of cumene 


Formaldehyde and Pentaerythritol. 


St. Maurice Chemicals (a joint sub- 
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sidiary of Shawinigan Chemicals and 
Heyden Chemical 
opened its plant in Septembe r, 1953 
for the 


Corporation 


manufacture of formaldehyd 
and pentaerythritol, using as a raw 
methanol obtained 
from and l S 
Located on the south shore of the St 
River at Our 


annual 


material synthetic 
Canadian sources 
Lawrence Varennes 


bec, it has an capacity ol 


15,000 short tons of formaldehyde 

and pentaerythritol 

Glycols. In May 

far and Chemical 
| 


pleted a plant at 


1953 Dominion 


Company com 
Montreal East te 
make ethylene from petroleum refin 
The 
drin 
eth 


propylene 


ery gases using the 


produc ts 


chloroh process are ethylene 


glycol 
glycol 
nated products such as eth 
chloride I he plant cost $12.4 million 


and ha an 


lene propylene 


and ( hlori 


oxide 


' ' 
iene a 


output ol ibout » Cen 


hort tons a year of tota iyvycol 


Al- 


SIX petrochemical 


Developments in the West 
berta Of thi 
plants in Alberta, five use natural gas 
Ihe which 
is Canadian Chemical Company, us« 
and C, hydro 


from local oil 


as a raw material sixth 


direct oxidation of ( 


carbon gases derived 
refineries and natural gas plants, It 
produces a wide range of oxygenated 
aldehydes 


chemicals. mainly alcohols 


ketones and acids. In terms of invest 
the 


plant in 


ment, this is most important 


petrochemical Western 
Canada 
Acetaldehyde, Acetic Acid, Formal- 
dehyde, Methanol, Acetone, Propyl- 
ene Glycol and n-Propanol. Canadian 
Chemical Company (an affiliate of 
America 


August 


Celanese Corporation of 


completed at Edmonton in 
1953, at a cost of approximately $70 
million a chemical and cellulose ace 
tate plant having an annual capacity 
of 12,500 short tons of cellulose ace 
8.500 short 


erythritol in 


tate and tons of penta- 


addition to unreported 
production of oxvgenated hvydrocar 
chemicals, Of 


the major products are acetaldehyde 


bon these chemicals 


acetic acid, formaldehyde, methanol 


acetone propylene glycol and n pro- 
panol. Of 


operation are n-propyl! acetate 


lesser importance in the 
dipro 
isobutano! 


pylene glycol, n-butanol 


and acetic anhydride 


2 


Polyethlene. Because 
ful whether oil 


it was doubt 


refineries in Eastern 


Canada would he able to 


suppl 


over a long term, the large quantitie 


of ethylene needed as a raw material 
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Hutchison 


A. W. HUTCHISON has been 
Shell Oil ¢ ompany of Car 

1952 He 1 

raduation 

ith a degr 

Hutchison 

"=< 


ned the 


Stevens 
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rh eseare 





freight 


tern ¢ 


balanced out the 


iain Consumers mn Ka anada 


4°45 


I hie plant opened mm Cdk tober 
$14 


million l owned by 


he 


vas 6000 short tons of poly 


at a cost ol 


Canadian Industries original 


Capac it 
It has bee n enlarged 


At the plant ethane is cracked 


ethylene a year 
since 
to ethylene by thermal] degradation 
using the Imperial Chemical Indus 
tries process. The polymerization pros 
ess 1s carried 


out at approximate ly 


20.000 pounds per square inch 
Ammonia and Ammonium Nitrate. 
In October 1941 


having a capacity of 


an ammonia plant 
150 


Calagry 


tons a day 


was completed at using 

Phe 
plant is owned by Consolidated Min 
Smelting 


original inh 


natural gas as the raw material 


ing and and 


while the 
$9.8 


Company 
estment Was 
with a 


million Capacity ol yt) 


da it has now been ey» 
dail 


alnimonia 


tons pe I 


panded to a Capacit ol 260 
and 200 ton 


Additional « 


QflA 
t4 


short tons of 


of ammonium nitrate 


pansion Wa innounced in and 
the addition of 
planned 
Sherritt 
nounced the 


Alberta to 


and hydrogen from 


a urta plant ] also 


Mine ha 


plant in 


(sordan 
erection ol 
manulacture 


natural a Thi 


atnmonia 


plant will have a dail capacity o 


tons of anhydrou ammonia and 


ton of hydrogen and will cost $5 
million 


Sulfur. Sulfur plants, mam 


ilficte 
ja4tural ga 
Shell Oul 
Jumpin 
Pound 
pan th i ill 
( il il 


SO CON 


Shell’ iwinal plant cost 


10.000) short 


and produced 
tons a year but additional expansion 
made to bring this up to 
alite 


Cal pl int 


ha heen 
21000 ton a Veal Roy 
();] 


1952, a 


short 
Company completed in 


10.000 short tons a 


The Host HWnportant problem now 
confronting petroleum chemical man 
ufacturers in Canada are those of a 
although 


the total 


mall expanding market 


requirements of which are 


often less than the production ol a 


plant of minimum economic size. As 


the ignificance of thi lumitation 


diminishes for an increasing number 


of products, refinery gases and natu 


ral vas and its associated hydrocat 


bon will 


te rial 


find greater use as raw ma 
for petrochemi al unit Over 
therefore ve 
tabli 


ol petrochemiu al proce ‘ not 


the next few ears na 


‘ xpect the prot ive f hment 


troduced to Canada, and the 


on ot pre ere proce ‘ % make 


limited 


ol vhat | till a 


ol chemical ba i 


chemical industr 


Public 
lisher, ¢ 
0, 1/4 


ition by courte if 
arlo Colombo, ( 
Rome, The 
ill be found in the publications of 
the 4th World 


n Rome, Ital 


thi pub 
Mar 


article 


ill po 


compl le 


Petroleur (Cloners 








per pound ol puot ou at ten cent pel 


vel [ Spark ignition Gos 1 
Oval Fuel Diesel tes gallon. For each cent that pilot ol 





Gas Cost Per 1000 cu Gos Cost Per 000 cu ft varies from ten cents pe! gallon, add 
| , or deduct the following amounts to or 
from the cost shown per thousand 
kilowatt hours for dual fuel and gas 
diesel a) full load. 2.6 cents 


b) 34 load, 3.4 cents 








load. 5.0 cents 
Example: If diese! fuel oil is available 


at a price of 11 cents per gallon and 


owott Hours 


«K 


natural gas at a price of 40 cents pe! 
thousand cubic feet, what is the best 
engine selection? The average load is 
assumed to be 65 percent of full load 
Solution: First, refer to the charts 
titled, “Dual Fuel Diesel” and “Gas 
Diesel.” Follow the arrows and the 
cost of fuel oil is found to be $4.70 


BtulHHY)per cu ft based on pilot oil at 10 cents per 


Percent Load 



































gallon. For 11 cent pilot oil, the total 
correction will be plus t cents. There 
fore, the total cost of gas and pilot oil 
OF Gipest Ges Oleee! per thousand kilowatt hours will be 
Cost Per Gaile Gas Cost Per 1000 cu ft $4.70 4+- .04 $4.74 

The Spark Ignition Gas” chart 








hows that fuel for this engine at 65 
percent load factor is $4.80 
Similarly, referring to the “Oil Dic 


sel” chart, oil for this type of engine 


*? Hours 


ow 


costs $7.85. In this instance, the dual 





K 


fuel diesel, generating powel! at a cost 





of 4.74 mils per kilowatt-hour, is the 


housan 


best selection. Not only is the fuel cost 





less, but in case of gas failure, it can 


Per 


be changed over instantly to opera 
tion on 100 percent oil When 





equipped with automatic changeover 


devices, the engine will automatically 





vo from gas to oil under load 








If oil costs 8 cents per gallon and 
JO Btu(HHV)per cu ft 9 
Percent Load gas 1s 20 cents pet thousand cub 

















60 ) ) feet comparative fuel costs per thou 








sand kilowatt hours are as follows 

Dual Fuel $2.55 2 04 $2.47 
Spark Ignition $2.40 
Oil Diesel $5.70 





In this instance, the spark ignition 
Compare engines produce the lowest fuel cost 
by al slicht marvin compared to dual 
fuel 
bd ‘ 
Engine Fuel Costs If gas at this price of 2U cents per 
thousand represents a dumpload rate 
then consideration should be given to 
either a dual fuel or a tri-power en 
gine, In this case, the final decision 
Volney M. Holmes el, dual fuel diesel, gas diesel and will depend upon other factors that 
Worthington Corporati spark ignition engines, In all cases may be evaluated in addition to the 
Buttalo, N. Y lubricating oil cost can be calculated cost of fuel 
ENGINEERS concerned with select by estimatine lubricating oil con It will pay to « heck local fuel costs 
ing the most economical type of engine sumption at L000 rated horsepower If you are not now using the most 


for a given application will find these — hours per gallon economical fuel in your engine, it 


fuel-cost charts helpful. They com Fuel costs for dual fuel diesel and may be converted to a lower priced 
pare the relative costs among oil dic gas diesel include 19,350 Btu (HHV fuel for additional savings 
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Get away from integral calculus 
by this practical simplification of . . . 


Thermodynamics for Process Evaluation 


® Thermodynamics is a good means of evaluating a process. 


® Too frequently it involves difficult calculations. 


® Van Ness simplifies these calculations. 


Hendrick C. Van Ness 
Purdue University 
Lafayette Indiana 


MANY PRACTICING 


perhaps fail to realize the usefulness 


engineers 


of the second law of thermodynamics 
for solving practical problems, This 
may come about from the apprehen- 
sion and frustration which usually ac- 
companies the student’s introduction 
to this universal law. An approach 
not genera!ly appreciated by engineers 
is explained in this article 


Ideal Work— We shall first derive 
an expression for what will be called 
ideal W iaea:, the 


work required to bring about a given 


work o1 minimum 
change or the maximum work which 
can be produced by a given change 


Since we are interested in the ideal 
case, it is necessary to consider a proc- 
ess that is reversible in all respects In 
this requires 
for a differential change that dS 

0 


In a thermodynamic 


case the second law 


analysis we 
usually consider the sphere of influ- 
into 
which the 
process actually occurs, and the sur 


ence of a process to be divided 


two parts, the system, in 
roundings, which includes all else. We 


may therefore divide dS,,4,; into two 
and write, 
dS -++- dSsur 0) l 


papel 


parts, 


In _ this symbols without an 


identifying subscript will refer to the 
system. Thus in Equation 1, dS rep 


resents a differential change in the 


entropy ol the system and dS rep 
resents an 


accompanying entropy 


change of the surroundings, and thei 


sum is dS 
Since the 


: 


process occurs entirely 
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within the system, the only entropy 


changes which can occur in the sur- 
roundings are those which result from 
the transfer of heat to it from the 
versa Thus we 
write, dS, dQ I 

GQsur: represents a differential amount 
of heat added to the 
and ‘I 


perature of the 
added to the 


system or vice may 


where 


surroundings 
represents the absolute tem 
Heat 


must be 


surroundings 
surroundings 
equal to the heat extracted from the 
system they are 
heat 
added is rewarded as positive and heat 


and vice versa, but 


given opposite signs because 
extracted as negative. Thus, dO 
dQ and dS dQ | Sub 
stituting for dS in Equation 1. we 
get, 
dS dO/1 
dQ r.dS 


0. or 


At first glance it may appear that 
this equation is contrary to the well 
known expression for a_ reversible 


dQ = TdS 


temperature of the 


process where ‘T is the 


absolute ystem 
that 
reversibility in all 
heat 
and the 


heat 


It must be remembered, however 


we have assumed 


respects, including reversible 


transfer between the system 


Reversible 


fer can occur only when a differential 


surroundings tran 


temperature difference is the driving 
force. Thus the temperature of that 
part of the 
heat 
be ‘J 

We may also write the first law 
for the ystem 


For a 


system which exchange 


with the surroundings must also 


under consideration 


non flow proce 

dk dQ dW 
Substituting for dQ by Equation 
ing for dW. we cet 


W dS dl 


and soly 


where dW tis the worl done by or on 


the system (according to the usual 


convention it will be positive in the 


former case and negative in the lat 


ter), dS and dE are the entropy and 
internal energy changes of the system 


and ‘T,, is the absolute temperature 


of the surroundings 


In a non-flow process, the system 


may expand or contract, doing work 


on the atmosphere or receiving work 


from the atmosphere, In the formes 


case such work cannot be used, but 


must be unavoidable expended; in 
the latter case it is free and need not 
be charged to the 


cost of operating 


the proce Thus to obtain what we 
will call the 


stract from Equation 4 the 


ideal work, we must sub 
work ex 
with the surrounding 


podV 


itmospheric pre 


changed atmo 


phere, where p, is usually 
and dV is the 
the sy 
tion 4 then becomes 

dW r.dS dE 
If no 


the last 


sure 


volume change of tem Equa 
pod ) 
change then 


term of thi 


volume occur®rs 


equation is zero 
have 


dW ; I.dS dk 6 


matter ol 


and we 


As a 


rarely of practical importance; it is 


fact, Equation 5 1s 


rather Equation 6 which is sometime 
useful 
his 


other rive the 


equation in one form or the 


ideal work for a dif 
non-flow because it 


ferential process 


represents the maximum useful work 


which may be obtained from a work 
produc ing 


work which 


wort 


process 7 the rninimul4l 


rust be expended for 
More 


is the steady-state 


In this case the first law 


requiring proce ImMpo! 


tant in practice 
flow proce 
1 written 

dW 


cted here both Kinetic 
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and potential energy effects, as they 
are usually negligible when compared 
with the heat and work terms in 
most operations considered by chem 
ical engineers other than fluid flow 


Proceeding in a manner analogous 
to that used to derive Equation +. we 
get for the steady-flow process, 
dw T.dS dH 
the question of 


on or by 


In this 


done 


case work 
the atmosphere does 
effects 
already been included in the dH term 


Phu the 


rectly the 


not arise because such have 


above gives di 
the 


proce 


equation 
differential of ideal 


work for a steady-flow and 
we write 
AW iden I.dsS 


will 


dH 8 
intevration 


We the 


of Equations 6 and 8 later 


consider 
but now 
attention to another 


work or W 


we will turn our 


concept that of lost 


Lost Work W: 
reversible process in 
ideal 


Irre ve rsible 


have dealt with 


the deriving 


equations for work, But actual 


and every 


lost 


processes art 


irreversibility results in work 


hus 


deliver less 


processes which produce work 


work than the ideal, and 


processes which require work must 


be supplied with more than the ideal 
Lhe lost 


ssion for work is. the 


all 
and 1s best 
to the 


x pre 


for processes, flow or non 


flow derived with refer 


ence non-flow case 
Suppose that some irreversible prow 


C58 CAUSCS 


a differential change within 
For 
the first 


system such a process we 
law, dE dQ 
Equation % In addition we 


that the 


may write 
dW 
not the 


entropy hange of 


surroundings at ‘T, is given by 
dQ 


the system be 


USeus 


Now let 
its original 
7 bli 


first 


dQ) /] 9 


restored to 
state by a comple lely re 


process Again we write the 


law 
al dQ, dw 10 
And the 


change ol 


avain we that 


the 


note entropy 
surroundings at |1 Is 
given by 
dO 
ASwur 11 
complete cycle 


proe css 


the original 


plus reversible restoration 
we may add Equations 3 and 10, and 
write 


dl dl 
dQ,. 


dO dW 
dW 12 


But for the complete cycle there can 


be no net change in the internal 


Loo 


energy ol 


has 


State 


the because it 


been returned to its 


Thus dE 


there « an be 


system 
original 
dE, 0. Moreover, 
net the 


Sarmie 


change in 
the 


no 
of the 
Therefore 


for 
total 


entropy system 


reason the entropy 
change which occurs during the com- 
ple te cycle is the sum of the entropy 
the surround- 


Adding 


changes occurring in 
ings during the two processes 
Equations 9 and 11, we get 

dQ dQ 
ae 13 
total entropy change fo! 


the 


If this is the 


the « yole it also be total 
the 
the 


taken to be 


must 


entropy change for initial 


Vel ible 


process Was 


irre- 


process, fon restoration 
comple tely 
results in change 


The 


act Ompany In’ 


reversible and no 
total 


the 


in total entropy entropy 


chaner original 


irreversible process is therefore given 
by Equation 13 
Since the left-hand 
tion 12 1s zero, it 
dW dw 


Combining Equations 13 


side of 


may be 


Equa 
written 
dQ) dQ 14 
and 14 we 
vet 


dW dw,. ‘J 


In Equation 15 the left-hand side 
the 


dS 15 


work of the cycle 


the 


rt pre 
In other 


ents net 


words it is extra work 


required to restore the system to its 


original state, and is therefore lost 
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work, for if the original process had 
been reversible, no extra work would 
have been required to restore the sys 
tem by a reversible process. This extra 
work therefore represents work whict 
could have been obtained in the orig 
inal process had it been reversible but 
lost because of its irre 


which was 


versibility. We may now write Equa 
tion 15 as 

dW TodStotas lb 
In this equation dS,, 
the 


occurs 


is the entropy 


change of system and surround 
during 


While it 


non-flow 


ings which any irre 


versible process has been 


derived for a 


holds 


be shown by an 


process, it 


a'so for flow processes as may 


entirely analagous 


derivation, Equation 16 may be put 
in another form which is usually more 
Since 

dQ 
ds, ds + ds 


I 
Then 


convenient 


dO/1 


dW dQ — T.dS 
where dS and dQ refer to the system 
above 
that the 
the 
lost 


From the discussion it should 
actual work of 


the 


he cleat any 


process 1s sum of ideal worl 


and the work, Thus we may 
write 
iW dW AW ios 18 
Practical Simplifications Pw 
problems remain to be discussed be 
these 
final 


I hese 


fore 
thei 


LuS¢é 


equations can be put in 


form, ready for practical 


are the problem of int 
gration and the problem of what val 


That 


related proble ms may be seen from the 


ues T, may assume these ar¢ 
fact that in the above equations only 
the the T.dS 

could be open to que stion. dW 
dO integrate to give W and O 
dE dH 


integrate to 


integration of term 
ane 
ana 
functions 


But how 


being 


AE 


and point 


AH 


and 


hall we evaluate \ dS? Clearl 
this 


around the 
value of |] 


integration gives 


probli ae 
stion ol the 


cu. 2 
\S. but 


revoives 
values o1 
constant, 
the question remains as t 


for ke fe! 


tion of how it varies 


value to ¢ hoose 


the 
answere d 
Actually 
the 


as he 


what 
tO Val que 
mist he 
choice 


r 


is consistent within a g! 


one has almost free 


ove! value or values of 
| 

long 
understand _ thi on 


that 


problem To 


must first realize a given change 


within a system may be 
the 


surroundings. It is 


carried out 


the 


he Ww 


regardless of temperature ol 
apparent, 
evel! 


from Equations 6 and 8, and 
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1/ that W . 
he value of J 
ient when speaking of ideal work or 


to 


and W 


In fact it is conven- 


ae pend on 


lost work regard them as being 


vith respect to some particular tem 
In 


wor k 


perature theory we could calcu- 


late ideal and lost work with 


but such 
little 


In effect they postulate the ex- 


respect to any temperature 


calculations would serve pur- 


pose 
stence of imaginary surroundings, 
whereas for most practi al purposes 
calculations should be based on ap- 
proximate ambient temperatures. ‘This 
that 


work 


usually means we take ideal 


work and lost with 


the 


respec t to 


temperature at which nature 
the 
temperature of the atmosphere or the 
the 
available. Neither of these is actually 


but 


forces us to dis ard heat either 


temperature of cooling wate! 


constant, for practical purposes 
we ordinarily consider the worst pos 
sible case, and choose T, constant at 
the highest temperature at which we 
heat It 


he possible to allow a 


would 
but 


ire forced to reject 


to vary, 
this would greatly complicate the cal 
culations and would require a rela 
and § the 


tionship between |] for 


integration of \ I.dS 
When T 


ally 


is taken as constant (usu 
at the maximum temperature at 
which heat must be rejected 


18 


Equa 


tions 6, 8. 17, and integrate easily 
to give 


Non 


change 


flow process lume 


W r,AS Al 19 


Steady flow process neglioible poten 


tial and kineti 

W 
proce 

W 

W W 
actual 


energy 


Any 


For 


irab' 


most processt 


to calculate lost work in parts 
o that the loss occurring in each part 
of the In 


thi CAS 


process may be determined 


Equation 22 is written 
W W . a W 
ind Equation 21 is applied separately 


he ac 


ided into 


proce 


I 
then be diy 


the 


to each part of the 
work 


ice : 


nay 


and work lost in 


work 


each part of the proce In this way 


one nay analyz a proce to 4 


exactly what part of the actual worl 
the ck 


the 


oes into accomplishing ired 


change and what part of actual 


work is lost in each part ol the prov 
its irreversibility or in 


should be that 
not 


ess be cause ot 
efficiency It noted 


: ordinarily 


Equation 25 1s 


the 


used 


» calculate actual work of i 
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Q To Surroundings At 


Ww 
-440 Btu 


FIGURE 


Lompression 
And 
Cooling 


Exchanger 


Ba Throttle 


CHa Feed 


1.00 Lb 
(Basis) 


Unliquefied 
CH, 


0.9395 Lb 


Liquid CHse 
Product 
0.0605 Lb 


1—Simple evaluation of the Linde system for the liquefaction of methane 





TABLE 1—Data for Illustration 1 


bathalpy 
Biu./lb 


Temp Pressure 


State of the CH I pria 
eated vapor a) ‘ tT, 


ated vapor 


ated Vapor 


Eatropy 


Bru. /ib."R 


1 Oa00 





proc 
on the ( 
Ihe 
worl 
the ratio 


actu il 


Phen 


For i 


the 
ice al 


Phermod 


ratio 


Fo 
seen 


the calcu 


i 


that 


only 


tem 


Iril ht W ¢ 1] 


change I 


but 
thermodynami 


requiring 
of the id 


thermody: 


work 


on property 


Since 


rather provide ‘ cl ilustration 1 Meth 
I by a simp nade 
| 


alculation 


efhcoiency of a 
proce l detined i 


d 
il w 


the ‘ n ‘ ye % int 


ort to 


produ 
efhics 


LIT 


{ the 


enh Litt 
Equation 


{ | 


ition ol aca 


chan 


this the 


independent of the 


Comp hy 
tem 
taken by 


who ha 


change In 
ho 


{ 
Lol 


ferred 
term 

readily te 
than the 


prope rt 


iven 


Thi indeed 


Ke enan 


ind 
called th 
vailabi it 


WEVE!I to 


the 


grasp the 


Traore 


liquid 
quehed 


eturned 
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to the compression and cooling 
Q= AH + W 581.6 
140.0 
system 


system, 
110.4 

168.8 Btu 
The is comprised of the 
and the equipment which contains it 
the equipment 


methane 
Since 
only 
the methane must be considered in calcu- 
lating the ideal work. This is done by 
Equation 20 applied to the overall process 
W ident LAS SH 540 [ (0.0605 
(0.0877 0.9395) (1.6840 1.6890 | 
{ (0.0605 17.7 (0.9395) (407.7 
4110.4] 
W ' 18.6 
The lost 


lated by Equation 


undergoes no change, 


stu 
work calcu 
‘1 applied to each part 


For the 


arious terms are 


of the process separately compres 
sion and cooling SY 
W ivst 9 r,AS 
(1.1273 1.6890 
For the exchanger, 
W ‘ 5 540 1 (0.9395 1.6840 
1.1777 0.7725 1.1273) | 
W 62.8 Btu 
For the throttle 
W ions () 


stem, 
168.8 540 
165.5 Btu 


valve, 
540 (1.1118 0.77 
183.2 Btu 
summarized in Table 
As required by 4, the sum of 
the first Table 2 is 
the actual work, and from Equation 4 the 
first figure of the 
thermodynami 
The 
process. By 
irreversible 


These results are 


Equation 
column of figures in 
column is the 
efficiency of the 


second 
process 
loss occurs in the throttling 
eliminating this completely 
favor of an 


largest 
process in expan 
sion engine, processes of considerably in 
creased efficiency can be designed 
iWustration 2——Consider the operation of 
a simple power cycle, 
run a 


generating 
steam turbine under the 

conditions: The fuel is to be coke (consid 
ered carbon in these calculations 

and it is to be burned completely to CO 
using 20 percent excess air, Steam will be 
generated at 500 psia and superheated to 
900 F. The turbine will have an efficiency 
of 75 percent compared with an isentropic 
turbine, and it will exhaust to a condenser 
at | psia. It will be assumed that 
cooling of the 


steam to 
following 


no sub 
condensate occurs in. the 
that the 


boiler directly 


condensate is re 
Phe 
to the 

The 


have a 


condenser and 


turned to the work of 


boiler will 


stack 


temperature 


pumping the condensate 


be considered negligible gas 


from the furnace will 
of 500 I and cooling water 


ible at 7 I 


will be AN ail 





TABLE 2——Summary of Results for 
ilustration 1 


Biu./Ib Percent 
Cis of W 


Ideal Work 
Loas in Compressior 
Lows in Exchanger 

Lows in Throttling 


Total (W 





FIGURE 2—Simplification as applied to steam 
power cycle 


I he 


and 


Solution 
in | ivufre 


power cycle is represented 
conditions 
points of the cycle are 


Data were 


at various 
given in Table 3 
Keenan and Keyes 
Phe system consists of the material pass 
ing through the coke and 
and the combustion products, and the 

all cycle The cycle, remains 
int, and the 


taken from 


furnace, t.e., the 


howeve r, 


only changes which 


be considered for the calculation of 

work ire im the 
through the 
the flue gases would be 
perature of the 
ing the sy 


material 
furnace. In an ideal 
cooled to the 
surroundings before leav 
hus for the calculation of 

have for the property 
system only the isothermal 
values for the combustion 
that the coke and 
an assumption that can 
far from right 


passing 
process 


tem 


stem 
ideal work we 
changes of the 
\H and AS 
process This 


also at 


assumes 
air are 
not be 


The reaction occurring is, C + O, 
CO,. For this reaction at 77 | (25 C 
we have from Perry," 

AH 94,050 cal/gm-mole 

169,290 Btu/lb-mole 

Al 94,260 cal/am-mole 
Since Al AH TAS for 
process, 

AS \H AF I 
94,260) /298 0.705 Btu 
I 537 R; therefore, 
W ident r.AS \H 537 0.705 

169,290 169,670 Btu/lb-mole 

We will take as a all calcula 
tions Ib-mole of burned. The 
air supplied to the will contain 
1.2 lb-moles of QO». and 4.51 Ib-moles of 
N The flue will contain | lb-mole of 
( , 0.2 Ib-moles of O:, and 4.51 lb-moles 
of N, giving the total moles of flue 
».71 lb-moles 

By discarding the flue gas to the 
phere at 500 F. we are in effect transfer 
ring heat to the surroundings in the 
unmount eiven off by 
100 to | 


an isothermal 


94,050 
Ib-mole “R 


basis for 
one carbon 


furnace 
was 
was as 


atmos 


cooling the flue gases 
Since the average heat 
capacity of the ases is 7.5 Btu/lb 
mole IF, the heat rejected amounts to, 
Or AH n€),At 5.71 5 
18,100 Btu 


enerate steam is the 


from 


flue g 





TABLE 3——Data for Illustration 2 


Point State of the yO 


rheated 


Temp Enthalpy Entropy 


Btu. Ib Bra./Ib.-R 





heat of reaction (AH of reaction) 

the heat lost up the stac k, or 
169,290 18,100 151,190 Btu 

steam generated is 


minus 


The amount of 
151,190 


1466.0 69.7 


then 


108.28 Ib 


work produced by the 
W 108.28 1466.0 
$2,010 Btu 
heat rejected in the 
QO 108.28) (69.7 
109,180 Btu 
calculate the lost work in 
of the For the 


Phe 


turbine is 
1078.0 


The 


condenser is, 


1078.0 


We may 


the various 


now 
parts 
furnace and boil a 
W @) r.AS 18.100 537 
{ (108.28) (1.6982 0.1326 0.705] 
W ios 109,510 Btu 
the turbine, 
0 57 108.28 1.9284 
1.6982 13.390 Btu 


process 


For the condenser, 
W 109.180 37 
0.13276 1.9 


108 
#4 +760 Btu 
work 1S 1 and 


In this Case produced, 


Equation 23 is best written, 
W W =W 
The results, satisfy this 


ire summarized in Table 4 


which equation 





TABLE 4—Summary of Results for 
iNustration 2 
Btu./Ib 


mole of ( 


Burned 


Percent 


42,010 
109,510 
13,390 
4,700 
neglected 


Actual work 

1 in furnace and boiler 
nh turbine 
ndenser 


) pump 


+ in co 


Total (W ides 169,670 100.0 





Since work is produced, the thermody- 
namic efficiency of the process is given by 
Equation 25, From the above table it is 
evidently 24.8 percent, By far the largest 
loss occurs in the furnace unit. The 
irreversibilities lumped together here in- 
clude the combustion itself and the heat 
transfer both to the surroundings (from 
the discarded flue gases) and between the 
furnace and the This 
broken into its 


-boiler 


loss could 
parts if 
to do so 


boile I 


have been down 


for any reason it were desirable 


NOMENCLATURE 


Ps heat heat at con 


Stant 


capacity or specif 
pressure 

E, internal energy of the 
I H rs, free 
H, enthalpy of the systern 
n, number of moles 


system 
energy 


surroundings 
from the 


Po, absolute 
Q, heat 
, entropy 


pressure of the 
transferred to or 
of the sy 
, temperature, °F or “¢ 


system 
stem 
absolute 


temperature of the system 


ibsolute temperature of the surround 


Ings 
V., volume of the systen 
W, actual work done by or on the 
W , ideal work 
W . lost work 


system 
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FIGURE 1—Effect of temperature and space velocity 


on carbon formation 
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t, 


within a turbulent 


fluidized reactor 


in Cat Cracking 


A way to estimate charge rate, process period, and temperature effect on 


carbon deposited on catalyst. 


P. B. Crawford and W. A. Cunningham, 


University of Texas, 
Austin, Texas 


THE EFFECT of charging rate, 
process period and temperature on the 
rate of carbon formation on catalyst 
in fixed reactors can be estimated by 
equations which have been formulated 
by the authors. 

At the same time methods were de- 
veloped to apply fixed bed reactor 
data to estimating of results when 
using the same charge and catalyst in 
moving bed or turbulent fluidized re- 
actors. Too, equations were evolved 
showing the residence of time of cata- 
lyst in the moving bed or fluidized 
reactor. 

Such distribution data, it may be 
noted. furnish the basis for summation 
of carbon on individual particles of 
catalyst and thus the average or re- 
ported carbon on the catalyst being 
charged to the regenerator 

The catalytic reactions of petroleum 
hydrocarbon vapors in the presence of 
clay masses are heterogeneous, and 
the rates and products of the reactions 


Dr. Crawford's present address: Texas Petroleum 
Research Committee, College Station, Texas 
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are influenced by the nature of the 
surface and adsorptive power of the 
catalyst. The action of the adsorbent 
may be due to physical, relatively 
weak attractive forces, or it may be 
due to strong-valent chemical forces; 
adsorbents of this latter type are char- 
acterized by an increase in adsorptive 
power with a rise in temperature and 
exhibit high heats of 
Chemical adsorption is generally con- 


activation. 


sidered to precede catalysis, and con- 
sequently has the greatest influence on 


the rate of conversion.’ 


A number of theories have been ad- 
vanced to predict, qualitatively, the 
products of the reactions of petroleum 
vapors in the presence of catalysts. 
The majority of these are based upon 
carbonium 


free radical, free ion, or 


| 


ion mechanisms," and each theory 


enjoys some measure of Success Few 
mechanisms have been proposed 
whereby the products from the cata- 
lytic cracking of gas oils may be quan- 


titatively predicted. No doubt this is 


due to both the complexity of the re- 
acions and the lack of a need for such 
until the last 
Despite the complexity of the prob- 


mechanisms decade. 
lem, it is possible to develop a rela- 
tively simple mechanism capable of 
quantitative interpretation if the re- 
action products are considered as 
being carbon, gasoline and cycle gas 


Ol 


Mechanism of Carbon Formation 
in Fixed Bed Units—When hydro- 
carbons react in the presence of cata- 
lysts at high 


naceous deposit normally accumulates 


temperatures a carbo- 


on the catalyst and lowers its activity 


This deposit, generally reported as 


“carbon,” may be burned off in a cur- 


rent of alr and in the ac 
tivity ol the 


to near it 


SOtrrTIC cases 
catalyst may be restored 
original value "Thomas re- 


ported the formula of this carbona- 


ceou deposit as (C H, 


A clearer picture ol the phenomena 


of carbon formation can be obtained if 


169 
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the reactants, i. e. the hot petroleum 


Vapo! are envisioned as _ passing 
through a fixed bed of freshly regene- 
rated catalyst in a continuous series of 
waves at a constant temperature. As 
the first wave of reactants enters the 
reactor they contact freshly regener- 
ated catalyst with its highest activity 
This first wave of molecules continu- 
ally contacts freshly regenerated cata- 
lyst until it passes out the discharge 
the 


wave of 


end of reactor, Now consider a 


second molecules following 


the first wave by any time lag “O’ 


time units. This second wave repre- 
sents the general wave, from which it 
may be considered that any wave of 
molecules passing through the reactor 
continually contacts catalyst which 
has been in the presence of hydrocar- 


bon vapor for the same length of time 

‘The deduction above indicates that 
the activity of the catalyst may be 
constant for any single wave of mole- 
cules passing through a fixed bed re- 
actor. However, this cannot be said to 
be true until additional information is 
known. ‘This is partially clarified from 
a study of the reactions in which car- 
bon is formed. If the cracking process 
were stopped when the first wave of 
molecules reached the bottom of the 
reactor, a coke gradient would be ex- 
pected in proceeding from the top to 
the bottom of the reactor. In actual 
practice it has been observed that the 
decrease in 


carbon does 


bed 

The equation for carbon formation 
that 
react with the catalyst “A” 


amount of 
moving down the 
is written assuming some mole 
cules “R 
to form a coke depo it 
to the 
atoms in molecule “R.” The activity 
of the catalyst is 


symbol] “A.” 


Che subscript 


“‘n” refers number of carbon 


represe nted by the 


R.-+-A=R. R, (1) 


R.A is the 
catalyst 

k is the specific rate 

A represents the catalyst with activity 
“A” 


carbonaceous deposit on the 


constant 


From Equation (1) it follows that 
d(R,A) 
d0 


For 
weight percent of carbon on the cata 


lyst, then Equation (2) 


(k) (Rw) (A) 
convenience let “C” equal the 


bec Omes 


dc 
do 


According to the mechanism pre- 
sented herein it is not important that 
any molecule “R,,” 
plus some other molecule, Any simple 


reacts to give coke 


mechanism whereby some molecule 

“R.” reacts with the catalyst to form 

coke will lead to the same type equa- 

tion as (3), that is if: 
R,-+-A 
then 

d(R,A) 
dg 


R.A 


(k) (Ra) (A (4) 


As the gas oil proceeds through the 
bed of catalyst, it is converted to an 
increasing amount of gasoline and 
cycle gas oil. This gasoline has less 
tendency to carbonize than the origi- 
nal feed and the cycle gas oil may 
have a greater tendency to carbonize. 
To the degree that these two balance 
each other it might be assumed that 
the the 


which react to form carbon is inde- 


concentration of substances 
pendent of the depth of cracking and 
therefore of the position in the bed of 
catalyst. The above thought was origi- 
Voorhies.* It 
should also be pointed out that as the 
crack- 


increased the coke deposition 


nally presented by 
over-all conversion in catalytic 
ing is 
also increases 

The 


liquid hourly space velocity 


influence of charging rate, 
volume 
of oil charged per volume of catalyst 
per hour) on the concentration of the 
carbon producing molecules may be 


obtained from the general gas law 


‘ (P (V) 
N R) ( 


For a 


volume less the 


viven reactor “‘\ becomes the 


volume of solids 


In pection of the above equation 
permits the following conclusions: At 
constant pressure and temperature the 


concentration or number of moles of 


vapor in a particular reactor is the 
regardless of the 
then 
the catalyst 
the 


This is substantiated by 


Salnc liquid Space 


velocity. Evidently the amount 


of carbon on should be 


independent ol charging rate 
actual data 


Note that 


the carbon formed is independent of 


shown plotted in Figure | 


the charging rate 


It is also necessary to know how 


“A,” the the 


varies with the carbon deposit. Know- 


“activity” of catalyst, 


ing that for given reaction conditions 


when “A” is large, the carbon deposit 
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is small, and when “A” is small, the 
carbon deposit is large, it might be 
that the 
with the carbon de 
posit. Substituting the 


tour ther 


reasonable to expect area 


varies inversely 
inverse ratio 
Equation ) 


leads to 


with into 


Equation (4 


dC 
d9 
or 


V) dO 
CdC 


integrating between the limit 


Q, ¢ O and 6 = 0 and ( 
results in 
2 (I 
R 
For 


at constant pressure 


a particular reactor operating 
temperature ind 
liquid hourly space velocity, Equation 


7 reduces to: 
Ko' 4 
The validity of Equation (8 has 
been verified by Voorhies,® who found 
experimentally that a plot of “log C” 
versus “log ©” gave a straight line. In 
actual experiments, the exponent of 
“@” varied from 0.38 to 0.53 for dif- 
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ferent catalysts and charging stocks 


[his is in very good agreement with 


the proposed mechanism 

A further check on the validity of 
this mechanism is afforded by the cor- 
and 
the 


temperature 


relation between temperature 


carbon formation. To estimate 


carbon formed at one 
from data obtained at a different tem- 
perature, it 1s 
ke” the 
Equation 7 as a 


This 


pressed by the Arrhenius equation as 


necessary to ¢ Xpress 


specific rate constant, in 


function of tem 


perature has been suitably ex 


, | 
2 
a a 
where, 


B is a constant 

E is the energy of activation 
R is the 
Tis the 


gas constant 
ibsolute temperature, K 


Substituting Equation ss) into 


Equation (7), grouping constants and 


applying the equation to a reactor of 


constant volume and pressure leads to 


K) (9 I 


exp ; (10) 
(7 XP RT 10) 


Denoting by subscripts the first and 


January, 1956—PrETROLEUM REFINE} 


second conditions permits the estima- 
tion of the carbon formed at one tem- 
perature from data obtained at dif- 


ferent temperature 


An 


has been evaluated 


activation 
the 


apparent energy ol 


from use of 


above equation and data shown in 


Figure 1. According to this mechanism 
the apparent energy of activation for 
the deposition of carbon on synthetic 
16.800 cal 


catalysts 


mole. Using 
the appare nt 


15 | 0 cal 


the energy of 


catalysts is 
natural clay 
evergy of activation is 


These 


activation for the rupture ol the car 


mole values for 


bon-carbon bond are about one-fourth 


those reported for the non-catalyzed 


thermal reaction.‘ A comparison be- 


tween the actual carbon formed and 
that estimated from this work is shown 
in Figure 1. The proximity of the theo 
retical line to the actual data points is 
believed to be 


within the limits of « 


perimental error. It is desired to point 
out that the energies of activation ar 
only a function of catalyst 


not type 


but also the feed stocks 


Formation 
in Moving Catalyst Beds——It is the 


Mechanism of Carbon 


purpose of this portion of the paper 
ed bed 
apply 
that 


the data from fix 
and the 
thereto 


to show how 
reactors equation 


ing may be utilized so 
r xtrapolation may be made to moving 
without incurring 


that the 


bed reactors serious 


errors. It is realized 


bed 


commercial 


MIOvirit 


reactors as actually operated in 


practice do not contorm 


with the a 


tions required in the deri 


in strict accordance ump 
but 


It i 


ation 
they do operate rea onably close 
believed that the eq 
effectively 

From the 
the fi 
will show that the 


are applicable to the 


uation will serve 


In some Cast 
foregoing d 


cussion on 


ed bed reactor unilar analysi 
following equation 
moving bed It 
actol 


The 


given by 


irbon formation 1 


where, 0 is the 
contact with the 
For the me ne 
equal to the tim 
the cracking chamber 


bed 


then 


(6) 


zero when “O” is zero 


ul ee 18 
rating 


integ- 
gives 

(Pp Vv) (0 

R) (T) 


if not, then 


where, 
C. is the weight percent carbon on the 
catalyst as it is fed to the reactor 


For 


at constant pressure and temperature 


a particular reactor operating 


Equations (7) and (7a) reduce to 


KO 


ind 


(8) 
KO 8a) 


Ihe 


tained by 


effect of temperature } ob 


Arrhe 


introduction of the 


nius equation into Equ ition 


K l 


0 10 
I R'I 


exp 


Che carbon formed at one te mpera 


ture and catalyst rate may be esti 


mated from the carbon formed at 


other conditions by 


(c) 


Equation 1] 


(0,) | | ( 1 
(@,)°*! R I 


rn) | 


(11) 


With aid of 


encTort ol 


actual data apparent 


activation may be calcu 
lated by Equation (11 


and 


Inspection of 
10) show that the 
have to be evaluated for the moving 
and fixed bed 


bed 
tant ire ty 


Equation u 


ime constant 


reactors reactor 

and “EF,” 
iluated in either type 
However, the 
would ipply only to the specilic cata 


lyst 


evaluation 


Dhes 


and could be ev 


con 


ol reactor constants 


and chares tocl used in their 


Formation 
Beds The 


cracking units in 


Mechanism of Carbon 
Fluidized 


italyti 


Turbulent 
ndized ¢ 


roduced a me technique i i olu 


to the catalytic crackin ol ga 
his genes il principle of continu 
uusly admitting and ithdrawing 


ach 


new comple tie 


ria 


terials from umber also introduces 


1 or@inall 


nto 


difficult problem, that of estimating 
the carbon deposited on the catalvst 
iterials are 


In such a proce fresh n 


being fed into the reactor and a mix 


withdrawn In a turbulent 
ctor. thi 


t parti le 


ture i 
fluidized re mixture consists 
of cataly which have 
inside the reactor for different periods 
of time. A 


withdrawn w 


been 


portion of the material 


ould have been in the re 
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FIGURE 3—Contribution of each timeous increment of catalyst to total carbon on catalyst 


actor only a short length of time; while 
other portions would consist of ma- 
terials which would have been in the 
reactor for medium to long periods of 
time. It is proposed to show how in 
formation from fixed bed or moving 
bed reactors may be utilized so that 
the data therefrom may be employed 
for estimating the results when using 
the same catalyst and charge stock 
in continuous. turbulent, fluidized re 
actors. 

Phe mechanism proposed here as 
sumes that the catalyst and hydroca 
bon vapor are in a state of high turbu 
Catalyst and 


lence within the reactor 


hydrocarbons are continuously ad 
mitted and removed from the reactor 
density is constant 


and the catalyst 


throughout the reactor. Accordingly 
certain particles of catalyst discharged 
will have been in the reactor only a 
very short time and a portion of the 
withdrawn catalyst will have been in 
the reactor for long periods. ‘The frac- 
tion of the catalyst which has been in 
the reactor less than a given time is 


given by the following equation 


dP (100 P 


where 


hd 


w 
h W 
or 
P 100 


where 


P the 


100e °V 


(14) 


percent of catalyst 
which has been in the re 
actor less than “©” time units 
which the catalyst is 
reactor, lbs 


weight 


rate at 
charged to the 
sec, 


total weight of catalyst in the 
reactor, lbs 

time, seconds 

reciprocal of time required for 
an arithmetic turnover of the 
catalyst; defined by Equation 
(13). Units are reciprocal 
seconds 


For the illustration shown here, “h” 
is assumed equal to 1/200 sec. This 
implies that from an arithmetic stand- 
point a complete turnover of catalyst 
200 


laws of 


within the reactor occurs every 


seconds. According to the 


probability, a complete turnover of 
catalyst would never occur but a prac 
tical turnover would occur very often 
Equation (14) is a general equation 
expressing the composition in any well 
mixed vessel with continuous thruput 
For this reason, it is shown plotted in 
Figure 2 using both the general and 
specific abscissa. Values of the coordi- 
nates are also found in the first three 
columns of Table 1. From the figure o1 
table it will be noted that 63 percent 
of the catalyst in the reactor has been 
there less than 200 seconds or the time 
for one arithmetic turnover. Approxi- 
mately 86.5 percent of the catalyst has 
been in the reactor less than 400 sec- 
onds. ‘The percentage of catalyst which 
has been in the reactor for given times 
may be obtained by taking the differ- 
ences in the appropriate readings ol 


Table 1 


Column 4 shows that 9.5 percent of 


Column 3 of For example, 


the catalyst has been in the reactor 


from zero to 20 seconds. Approxi- 


PETROLEUM 


mately 8.5 percent of the catalyst has 
been in the reactor from 20 to 40 sec- 
onds. Only 3.5 percent of the catalyst 
has been in the reactor 200 to 220 sec- 
Figure 3 is a plot of the above 
calculated distribution 
of catalyst within a turbulent fluidized 
the 
abscissa is used, the curve is general 


onds 
and shows the 
reactor. If dimensionless lower 
and may apply to many continuous 
mixing processes. 

Through the use of Figure 3, or 
preferably the data in Column 4 of 
the table, is is possible to calculate the 
carbon on the catalyst in fluidized 
systems from data obtained in a fixed 
bed reactor. The equation of carbon 
formation which 
was obtained in a fixed bed reactor 


used here is one 
using an East Texas charge stock and 
synthetic cracking catalyst. 

I'he following equation for carbon 
formation was obtained from a fixed 
bed reactol 


0.650°“ (15) 


For the turbulent fluidized reactor 


Equation (15) becomes 


P 100 


c=065 apo (16) 
P 0 


total carbon on the 


equal to the sum of the 


That is, the 
catalyst is 
carbon on all particles. The calcula- 


tions indicated by equation 16 have 
out and are shown as 


6 and 7 of Table 1. Col 


minutes 


been carried 
Columns 5, 
shows the time in 
0.44 
shows the percent carbon deposited on 
Note that catalyst which 
has been in the 20, 200 and 
400 seconds will have 0.30, 1.11 


1.5 percent carbon, respectively 


umn 5 


raised to the powe! Column 6 
the catalyst 
reactor 
and 
Col 
umn 4 shows that only 9.5 percent of 
the catalyst has been in the reactor 
zero to 20 seconds consequently the 
carbon on these particles will be equal 
to (0.095) (0.30 0.029 weight per 
cent. The product of Column 4 times 


Column 6 gives the weight percent 


The 


mation of Column 7 provides the total 


carbon shown in Column 7 sum 


carbon deposited on the catalyst in the 
will be 


noted that for the conditions cited ap 


turbulent fluidized reactor. It 


proximately 1.0 percent carbon will be 


found on the spent catalyst going to 
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the regenerator. This is approximately 
11 percent less carbon than would be 
expected if the catalyst were in a fixed 
bed or moving bed reactor for only 
200 seconds. This difference is due to 
the logarithmic age distribution of 
the catalyst in the turbulent fluidized 
reactor. 

Figure 4 has been prepared to show 
the fractional contribution of each 
timeous increment of catalyst to the 
total carbon on the catalyst. The data 
are tabulated in Column 8. From the 
figure it will be noted that the incre- 
ments of catalyst which have been in 
the reactor approximately 80 to 120 
seconds possess the largest amount of 
carbon. Catalyst which has been in 
the reactor less than this time contrib- 
utes less of the total carbon because of 
the small amount of carbon deposited 
on the catalyst at that time. Catalyst 
which has been in the reactor longer 
than 120 seconds contributes less of 
the total carbon because of the distri- 
bution in weight of the catalyst at the 
longer residence times. It is desired to 
point out that the use of the arithmetic 
turnover time will not give an accu 
rate estimate of the carbon on the 
catalyst 

The effect of temperature on the 
carbon formed may be determined by 
introducing the Arrhenius equation 
into Equation (14). Equation (17) 


; 


LLUSTRATION 


% OF CATALYST 


' 
he 


WEIGHT 


| 

ILLUSTRATIVE 
RESIDENCE Time 
240 320 





——— 
cooroiwnNaTe 
SECONDS 





i2 16 


RESIDENCE TIME 


FIGURE 4—Calculated 


would result. With the aid of actual 
data such a relation may be used to 
determine apparent of 


energies ac- 


tivation: 


E P 100 


C = Ke - —_" 4Pe* 
P=0 
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TABLE 1 
Residence Time and Carbon Formed on Catalysts Within 


Turbulent Fluidized Beds 
C =0.6509 44 


P AP 
Fraction Fraction 

0 
0.095 
0.085 
0.079 
0.070 
0.064 
0.059 
0.051 
0.048 
0.043 
0.048 
0.035 
0.032 


0.095 
0.180 
0.259 
0.329 
0.393 
0.452 
0.503 
0.55 
0.504 
0.632 
0.667 
0 698 
7 0.029 
0.027 

0.023 

0.022 

0.019 

0.017 

0.017 

0014 

0.053 

0.022 

0.035 


0.994 0.009 


O.65/A PO® 445100 
0.650° ** 
Wt. Percent ( 


6.65 
we 


Np 44 
Percent ( 1 00 

0 0 percent 
0.40 (2 2.9 
0.55 7 
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distribution of catalyst within a turbulent fluidized 
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NOMENCLATURE 


represents the activity of the 
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Arrhenius 


percent 


constant in equation 


weight carbon on the 
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weight percent on 
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ol act 
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fed 


second 
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constant 


rate constants 


equation 
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time 


number 
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of 


universal was 


reactor 


constant, liter 
per degree Kel 
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Compressor Cylinders Without Cooling? 


Two years experience in operating plants without the use of jacket water 
in compressor cylinders has convinced Sinclair that there is no measurable loss in gas 


handling capacity and no increase in cylinder wear. 


J. L. Gallagher and H. W. Evans, Sinclair Oil & Gas Company, Tulsa 


ABOUT Sinclau 
Oil and Gas Company made a study 


PUREE YEARS ayo 


of ways and means of reducing op 


erating and maintenance expense 
Having operated compressor cylinders 
without cooling water during repair 
periods, it was decided to run tests 
to determine the effects of this opera 


Jac ket 


drained on one cylinder each of first 


tion water was cut off and 
second and third stages at one plant 
Before 
the parts were inspected and meas 


‘The 


10 days and again 


operating without water, all 


ured for wear cylinders wert 


then operated for 


in pected and measured No micas 


urable wear Was found The test was 


continued for an additional 60 days 
and again on careful inspection no 
measurable found. ‘Tests 


weal was 


were then started at the various other 
plants and the results were the same 


Alter 


testing, the 


for every test approximately 


on year of plan was 


idopted at other plants, and the cool 
from all com 


ing water was shut off 


pressor cylinders 


This experience prompted a study 


of the theory of compressor cooling 


Compressor Theory. ‘The removal 
of the heat of 


compressor cylinder is an 


compression from a 


mnportant 
Whe n 


compression is _ re 


factor in compressor efficiency 
ill =the heat of 


moved we have isothermal compres 


sion. If none of the heat of compres 


sion is removed, we have adiabati 


COMPression 


he design ol practical COMIPressor 


cylinders is such that even though 


water is circulated in the jac kets only 
1 nominal amount of heat can be re 
and the actual 


moved cylinder pet 


formance 1s not far from adiabatic 


compression, Since in actual practice 
but not all of the 


some, heat is re 


moved, this performance would fall 


in the classification of polytropic com 


press mm 


Power Requirement. For the pur- 
pose of comparing the horsepower re- 
quirements of adiabatic and poly- 
that by 
circulating cooling water, temperature 
of the discharge gas is 
1) I The 


duc tion 1s 


trop compression, assume 
reduced by 
assured temperature re 
intended to be more than 
will likely occur in practice. This as- 
sumption is made high to be sure 
that the horsepower difference calcu 
lated will be as great or greater than 
any actual instance 


Air 1s 


tudied because compressed-air data 


chose n as the gas to be 


ire universally accepted and _ the 


horsepower calculated will be a maxi 


mum for a given set of conditions 


Compare the theoretic adiabatic and 


polytropic horsepower required to 
feet of al 
The 
compression (n 1.4) re 
}) 


compress 1 million cubic 


through four compression ratios 
idiabat 
quires /9 horsepower and the poly 
n 1.365) re 


This 


circulating 


trop. compression 


quire 74.2 horse power means 


that the gross benefit of 


more than 
feet ol 


jacket water could not be 


per million cubic 


| horsepower | 


lr compressed 


On the other hand, some horse 


power must be used to circulate jac ket 


water. If a 500 Btu per horsepower 


heat rejection from the cylinder is 


assumed, as recommended by a prom 


inent COMMPresso! manulacturer and a 


)-devree temperature rise in the cool 


ing water, then more than 0 25 horse- 


power will be required for pumping 
the compressor jacket water 
In connection with the comparison 


she ynuld be 


who use 


of horsepower required it 


remembered that operators 


closed system cooling generally use 


the same pumps for circulating water 


for cooling both the compressor and 


This high 


temperature water will be pumped to 


the engine means that 


the compressor cylinders. This water 
will heat the incoming gas and so in 
crease the horsepowe1 required to 
compress a given weight of gas. ‘Thus 
that 


quired to circulate jacket water and 
| } 


it 1s seen the horsepower re- 


the additional horsepower required 
due to heating incoming gas have re- 
duced the very small 1-horss power 
gain from the use of jacket water un 
til it can be safely said that the horse 
power requireme nts will be dec reased 
circulating 


less than 1 percent by 


jacket water 


Capacity. The maximum gas-han- 
dling capacity of a specific cvlinder 
will be increased approximately 0.25 
percent by not circulating jacket 
water. We may safely expect this in- 
crease in gas-handling capacity since 
at the higher temperature the clear- 
ance volume will contain less weight 
of gas at the end of the stroke. The 
actual will de- 
pend on the amount of clearance vol- 
ume and the absolute temperature 
of the gas remaining at the end of 
the stroke. 


amount of increase 


Heat-Transfer Theory. [he data ir 
Table 1 are not as extensive as might 


be desired, however they do suggest 


studies. It will 


be noticed that in test No. 1 the 


some very interesting 
tem- 
perature of the compressor discharge 
is actually higher when circulating 
jacket water than it is when no wate 
is circulated 

A detailed 
through the 


this 


study of heat transfer 
cylinder walls will help 


This re 


versal of expected temperatures or 


explain phenomenon 


curs only where jacket water tempera- 
high 


picture of temperature dil- 


ture is relatively Figure 1 is a 
schematt 


ferences through a hypothetical cylin 
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INCHES 


20 


Temp. (*Far.) 





= 260° 


A 


INSIDE OF CYLINDER 


GAS SURFACE Film 


WALL OF LINER 
WATER SURFACE 


Film 


JACKET WATER 








FIGURE 1—Schematic 


of temperature differences through a hypothetica! cylinder wall at the 


beginning and end of the stroke 


D= 90°F 








c 


FIGURE 2—Schematic of temperature fluctuation as expected in com- 


pressor cylinder wall 


This fluctuation penetrates about 1° F. at 


approximately %-inch. 


bevinning and at the 


Points A, B, C, 
D represent temperature as heat 


der wall at the 


end of the stroke and 
travels from the gas in the cylinder to 
the jacket water at the end of the 
stroke. Points D, E, F, and G repre- 
sent temperatures as heat travels from 
the to the the 
beginning of the stroke. The tempera 
as the heat 


jacket water gas at 


tures shown on Figure | 
flows from the gas to the jacket water 
are calculated for a flow of 15,300 
Btu per hour, or a 20-degree reduction 
in discharge temperature of 1 Mmef 
The heat jacket 


to the 


of au flow from 


water gas was calculated on 


basis of temperatures of water and gas 
shown, and the surface temperatures 
of flow 
Figure | 


not 
the 


were calculated from this rate 

It can be seen from 
the 
ro much 


of the heat flow 


that 


would have to 


be it rf 


is reversed and more 


jacket water 


higher direction 


from the 


the he 


returned 


would travel 
to the 


the stroke 


heat jacket 
ginning ol 

from the 
the end of 


indi 


wale! gas al 
than is 

jacket water at 
Our calculation 


150° | 


hypothetic al cylinde 


gas to the 


1 
the stroke Att 


that with 
the 


will be transferred from the 


cooling Wate! te) 


more heat 


water to 


the gas during the suction stroke than 
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from the gas to the water during the 


compression and discharge portions of 
Lhe 


actually 


tabulated data shows 
has 
as the 


the stroke 


that this accurred, It is 


also true that n-value decreases 


the temperature at which the reversal 


of heat flow occurs, will be lower 


Phis situation requires some small ad 
ditional hor epower oO compress the 
ras 


Fis ure 1 is 
the 


treated as if the 


con 


ditions at beginning and the end 
of the 


were ol 


stroke existed and 


the 


eparate ly 


nature ol ady tlow to 


better emphasize the heat flow in each 
Actually the wall of 


cylinder 


direction 
thy 


constant te miperature 


out icle 
liner remain at 

while 
inet 


temperature ot the 


ite with the tem pe 
being COTNDPres ed 
Dr. V. L. Male 

internal combu 


vall 


not penctrat deepl 


lion-engine 


der the temperature flue 


Lhe 


only | I 


does 
of fluctuation 1 
proximately inch trom 


ylinder, Fig 


picture ol 


urtace of the « 
schematse 
fluctuation as it 1 


the 


This conception of heat 


perature expected 


to occu! COMIPressor cylinder 


wall transtes 


belief that 


the conventional compressor cylinder 


helps to strengthen our 
is a very poor heat exchanger 


Quantity of Heat Transferred. || }\ 
study of the quantity of heat tran: 
ferred is 


begun by referring to Figure 


3. which is a schematic drawing show 


ing the relationsimp of stroke to tem 


ol 


corn 


perat ires inside the he id end 


COMMPressol cylinder durin ore 


plete revolution of the crankshaft 


simplify the drawing 


frame end diagram is omitted to 


lo prepare the data for Figure 3 
the performance of a 15.1-inch by 14 
inch cOMpressor cylinder operating at 
300 rpm with 10 percent of clearance 
and a compression ratio of 4 is used 
This hypothe tical cylinder is used be 
cause it 
14.7 


culated 


will compress | Mmef of ait 
The cal 


transferred 


from psia to 58.8 psia 
of heat 
ol this 


wate! 


quantity 


through the wall cylinder to 


90° F. cooling will be com 


pared with the amount of heat con 
the cooling 


sidered to be removed by 


water in Refer 


to 


an earlier example 
Figure 3, sed 


AB 


air temperatures from 90 


ring air is compres 
line 
reas the 


to 355 | 


along ‘This compression in 

lo accomplish this com 
the 
through 9.7 


stroke 


pre s10n must ierve 


l } irk h 


inch of 


piston 
inches of its for 
This 9.7 
travel requires 31 percent of the time 
the 


stu 


ward p! ton 


for one complete revolution of 


crank, and during this time 0.192 


is transferred to the cooling water 
The 335° F. air is then discharged 
along BC. The 
1.5 and requires 19 percent of 
the 
the 
0.08% 


line piston travel is 
mene 
revolution. During 
the 


to the 


Linn for orn 


discharge stroke 


Btu 3 


portion ol 
transferred jacket 
vate! 


Ai 


irre IS Tie 


vol 
to D 
and the temperature is reduced from 
Of) I 
2.4-inche 


requires 15 


remaining in the clearance 


xt expanded from ¢ 
ee) to Expansion 
of 
percent of 
During 


to 


through piston travel 


and the 


time 
of one revolution 


Btu 


( kpan Ion 


{) () 7 


ranslerred the jacket 


water 
Intake from D to 


11.6-inches of piston travel, which re 


occurs 


A throug! 


quire 2 percent of the time re 


quired lor ome complete revolution of 


the crank. Since the jacket water and 


tre a ire the Sarr temperature in 


heat is transferred 


Dhus 


re volution it i 


ho 


| 
this example 


the 


during uction stroke for 


one 


complete calcu 
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Compressor Cylinder Without Cooling? .. . came parted and the gas to the com 


pressor suction changed to air. This 





STROKE 





high percentage of air in the com- 
pressor increased the value n and as 
a result of the increase in n-value, the 
discharge temperature of the gas was 
increased until it was alarmingly near 
the combustion temperature of the 
lube oil and heavy components in the 
gas. To avoid this high temperature, 
an intercooler was installed between 
second and third stages, reducing the 
danger of explosion 

The operation of compressor cylin- 
ders without jacket water has been 
(iwcwes) found to be very helpful, espec ially in 
those cases where the engine jackets 
are cooled by ebullition. The 212° F 
or higher water being circulated for 
the engine jacket is out of the ques 
tion as a coolant for compressor cylin 
ders ‘T he conventional prac tice is to 
install an extra cooling coil to supply 
colder water for the compressor cylin 
ders. The simplification of the cool- 
ing system by omitting the extra cool- 





ing coil pump and piping is especially 





FIGURE 3—Schematic showing relation of stroke to temperatures inside the head end of a 4ttractive in these cases 
compressor cylinder 


lated that 0.279 Ktu is transferred 
through the cylinder walls to the 
jacket water, from the head end, 
which is a total of 10,000 Btu per 
hour. This 10,000 Btu per hour is a 
great deal less than the conventional 
figure of 57,500 Btu per hour recom- 
mended by engine manufacturers and 
is considerably less than 15,400 Btu 
per hour which must be removed by 
the jacket water if the compressor dis 
charge temperature is to be reduced 
20° F. ‘The point is that we are spend- 
ing time and money installing cooling 
equipment that is not necessary for 
efficient compressor operation 


Practical Application. No compli- 
cated procedure is required to pre- 
pare a plant for operating without 
cooling water in the compressor jack- 
ets. The cooling water is simply shut 
off, the piping taken out, and the 
pipe connections covered with screen 
wire. Filling of the water jac kets with 
oil has been tried, but no definite 
advantage has been noted. This 
troublesome procedure has been dis 
continued. It requires unnecessary 
time and expense for installation and 
maintenance. It seems reasonable to 
expect that the temperature differ- 
ence between the cylinder liner and 
piston will be smaller when no cool- 
ing water is present 

Experience has been that any com- 


46 


Conclusion. Two years of experience 
pressor cylinder operating  satisfac- operating plants without the use of 


torily with jacket water will do an jacket water in the cylinders has 


equally good job without jacket prompted the belief that there is no 


water. Compressor cylinders have measurable loss in gashandling ca- 


been operated without cooling water pacity and no increase in cylinder 


to as high as 6.5 compression ratios wear 
without encountering trouble. It is The use of cooling water on gas 


not possible to say what is the practi- compressor cylinders on all new in 


cal upper limit of compression ratio.  gtallations have been discontinued by 


It should be pointed out that dis- the company, thereby saving installa- 


charge temperature as high as 550 tion cost of pumps, headers, and com- 


F. has been considered pressor cylinder water piping. Also 
This temperature occurred in a sta- water usage has been reduced. as 
tion where gas was to be compressed have treating costs and operating and 
from 26 inches Hg vacuum to 50 psig maintenance expense 

through three stages without inter- 

cooling and compressor jacket water This article was abstracted from a 
cooling. The difficulty anticipated paper presented at the ASME meeting, 


was in the case where a field line be- © New Orleans, Sept. 25-28, 1955 


+ 
> 





TABLE 1 


| SUCTION DISCHARGE 

| Jacket Water " 

Temp. °F Psig ‘He 

Cylinder | or Tremp or Temp 
Size | Stage In | Out "He F Psig F 


rEST NUMBER 1 


11.2° is 
\ > 


11.2 78 


$1 110 
100 


rEST NUMBER 2 


a4 19” 60 
None 18” 


94 
None 


85 | 100 
None | None 
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Surface condenser, 60,000 sq. ft., using Revere Muntz Metal Plates 


weighing 23,518 Ibs 
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Two oil coolers, also using Revere Muntz Metal Plates. The four plates we 
weigh 1,995 Ibs 


LARGE PLATES FOR CONDENSERS 


... SMALL FOR OIL COOLERS 


REVERE SUPPLIES THEM BOTH! 


These two pictures offer a great contrast in the size of the equip 
ment. The large condenser has 60,000 square feet of surface, the 
small oil coolers only 1,100 square feet. Both were made by 
Westinghouse Electric Corporation, Steam Division, Philadelphia, 
Pa., for the Columbus & Southern Ohio Electric Co., 
Ohio. Revere supplied 23,518 lbs. of Muntz Metal plates for the 
condenser. There are four plates, 1141/2” x 153” x 11/4” thick, hot 
rolled and leveled, cut to pattern. The oil coolers required four 
Muntz Metal circles, weighing 1,995 lbs. Two are 35!” in 
diameter and 134,” thick, and two are 3134,” in diameter by 2” 
thick. The units are for the utility's Picway generating station, 
for use with a 100,000 kw. turbo-generator. 


Columbus, 


Revere supplies condenser and heat exchanger plates and tubes 
in all the usual alloys, including not only Muntz Metal, but 
Admiralty Metal, Aluminum, Bronze and Brass, and Cupro 
Nickel. The latter is especially advisable for difficult water con 
ditions, such as salt, brackish or heavily contaminated water 
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For more data on advertised products, use Readers’ Service Cards, last page 


Selection of the correct alloy to meet actual operating conditions 
may at times be a problem. Consult Revere. We will be glad to 
collaborate on such matters, and recommend the alloy most likely 
to serve long and economically. See the nearest Revere Sales Ofte 


FREE. Send for your copy of the informative booklet Life Extension tor 


Condenser Tubes Contains much basic technical as well as practical 


information for designers and plant operators 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y 


Mills; Baltimore, Md.; Brooklyn, N.Y .; Chicago, Clinton and Jolie, Ul; De 
troit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport 
4rk.; Rome, N.Y. Sales Offices in Principal Cities, Distributors Everywhere 
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Valuable Reading Ahead 


KEEP GOING 
UNTIL YOU HAVE READ 
THE DEPARTMENTS IN THIS ISSUE 


New Books PAGE 189 


READ ON for a few quick summaries of the new books that are being 
read and used in the industry. 


Heard at Meetings PAGE 192 


READ ON for a quick summary of “what was heard” at the meeting 
you missed. 


Who's Building PAGE 200 


READ ON for a quick roundup of “who's building” in this booming 
refinery, petrochemical and natural gasoline industry. Also this month 
you will find the quarterly “boxscore” of refinery and other construction. 


What's Happening PAGE 258 


READ ON for a fast summary of the industry news you need to know. 
READ ON to find out “what's happening” to people you know in the 
industry. 


Suppliers’ Notes PAGE 290 


READ ON for news of the people and companies which supply our 
industry. 


New Equipment PAGE 309 


READ ON for a good fast description of "new equipment” available 
to the petroleum-refining industry. 


Service Cards PAGE 325 


READ ON to the service card, for an easy fast way to ask for 
information on new equipment, literature and the products and 
services offered by advertisers. 





Economy Buy for Many 


Process Services 


IN PULP AND PAPER, WOOD TREATING, 
CHEMICAL, PETROLEUM, ETC. 


WORKING PRESSURES: GATES AND CHECKS 


12 in. and smaller — 200 psi W.O.G. 
14 in. and larger — 150 psi W.O.G. 





Cross section, Check, No. 14493 
Flanged ends 





Cross section, Gate, No, 14477 
Flanged ends 


Crane Nickel Cast Iron Valves 
IMMEDIATE DELIVERY from Factory Stocks 


Why wait for low nickel alloy cast iron valves 
when you can get Crane quality—at no extra 
cost—immediately from factory stocks? Gates 
on hand in sizes: 2” —2!2” —3” —4” —6” —8” —10” 
—12”—14”—16”—18”. Checks in all the same 
sizes up to 12” incl. (14”—16”—18” will be made 
to order). This delivery offer good while present 
stocks last. 


These valves have an outstanding record in the pulp 
and paper industry in handling various alkaline liquors. 
In wood treating they’re used successfully on creosote 
vapors and oils. They’re ideal, in the petroleum indus- 
try, for handling oils containing traces of mineral acids. 


Crane 18-8 SMo alloy trim in these valves combines 
with nickel alloy body to assure tight seating and 
smooth, maintenance-free operation. The gates have 
Crane features such as: full-length dise guides 2- 
piece ball-type gland . . . T-head disc-stem connection, 

The checks feature all 18-8 SMo trim, including body 
ring, disc, hinge and hinge pin in sizes 2 to 12 inches, 
Valves 14 inches and larger have disc same as body, 
with 18-8 SMo disc faces. 

You'll save with these valves on original cost and 
maintenance, Call a Crane Representative for imme- 
diate delivery! Crane Co., General Offices, Chicago 5, 
Branches and Wholesalers in all industrial areas, 


G R A N E. Since 1855 


VALVES & FITTINGS «@ Pipe « KITCHENS © PLUMBING © HEATING 
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For more 


Jata on advertised products, use Readers’ Service Cards, last pag: 1/' 





How To Do It 





$10 is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P. O. Box 2608, Houston 5, Texas 


Hot dip galvanize bicycles used for refinery messenger service and elimi 
nate the yearly dismantling and repairing chore required by year-round 
exposure to the elements. Galvanized coat lasts the life of the bicycle 


Try Hot-Dip Galvanizing 


To Cut Maintenance Costs 


Hot dip galvanizing has solved an 


expen ive mmamtenance problem Cone 


company Owns and maintains about 


100 bieyeles for transportation and 


messenger within its refinery 


tirnic 


SCTVICE 


bicycles are left outside at all 
high humidity 


rainfall 


atmospher 


where annual averages yt) 


Irie hes 


could 


dismantling at a 


It was found that the bicycle 


be galvanized after 
cost somewhat less than for repainting 


he the 


ing proble m for the of the 


galvanizing eliminates 


- life 


paint 
bic yi le 
down time to 


cuts a oThinimur 


has 


motor 


This application of galvanizing 
sful 


be Ing 


been SO sSuUuCcCE that new 


scooters now ordered for re 


finery use are being supplied with all 


sheet metal parts already galvanized 


180 


valvanizing also is an 
the 


sulting from rough use 


In both Cases 


ideal solution to paint-damage 


problem re and 


handling 


77.4" 


< nf h=i9} 


New motor scooters used for refinery transportation can feature all 
sheet-metal ports made of galvanized steel 
these parts will stand up indefinitely 


Experience indicates that 


Portable Generator Useful 
In Outdoor Maintenance 
For 


light source 


emergency lighting and as a 


for outdoor maintenance 


work In non hazardous area use a 


portable generator equipped with 


flood-lights and recepta les 
Powered by the 
these 


floodlights 


yeneratol pi tured 
helow. portable ex] 


the 


ylosion prool 


illuminate interiors of 


5 


Foie Nf 


aa! 





aye wee eye 


1 eins 6, 


What it takes 


to make a 
3000 Degree 
Refractory 


Concrete 


Because of the widespread interest in and the binder. A strong ceramic bond firing of the binder to produce stable 
the use of refractory castables, many is formed when the refractory castabl compounds 

furnace operators have asked us for is subjected to temperatures above the 
the story behind the performance of vitrification point. Q. Just how important is the manu 
B&W’'s unique refractory concrete, 


Kaocast. 


facturing or “blending” of the grog 
Q. Then you have a grog, a binder and the binder 
Here are the answers to some of the and a method of putting them to ‘= 


factor could be ingled out 
most frequently asked questions: gether. Which is most important? 


i most munportant it vould be 
A. You can't say that any one is most quality control 

Q. When you refer to Kaocast as a important. It’s a combination of all Direct 

3000 degree refractory castable, do three. Let’s take them one at a time 


control over the tnen ol 


material prehinng temperature and 
you mean that its melting point is Our grog consists primarily of the 


other plhiase of manufacture ! po 
3000° F? 


proper blend of kaolin and other le at B&W because both the grog 
A. No, this means that its service use alumina-silica material Thi ratio ind the binder are made and blended 
limit is 3000° F; its melting point is enables us to achieve a grog with it B&W Augusta Works—under 
200 degrees higher minimum expansion and shrinkage, a B& W's direct control and supervision 
high fusion point, and greater stability 


‘ » CT; 
Q. Just what does it take to make a under load, at varying temperatur Q. These factors you've discussed 
3000 degree refractory castable like must add up to some specific advan 
B&W Kaocast? Q. And now, what about the binder? tages of Kaocast. What are they 


A. Let’s first define a few terms. Re A. There are a number of factors re A. BAW Kao 
fractory castables are made with granu ponsible for the succes of the Kao f or ¢ ito hich 
lar materials which are volume stable cast binder. One is the compound respo rie it inter 
at high temperatures and which can Tricalcium Penta-aluminate ini in refractory coner th 
undergo repeated heating and cooling to 5 alumina). This formula prod e onl 
cycles without disintegration. ‘These the most refractory compound (hy 
materials, known as refractory calcine est melting point) that can be mad 
or grogs, are blended with suitabl from lime and alumina. Another 1 
hydraulic binders. The initial strength that by using the purest commerciall 
of a refractory castable is thus devel available In ind alumina, the Kao 
oped in the same manner as that of cast binder is substantially free of iron 
ordinary concrete—that is, through ind ca. Such trace ese that 
the chemical action between water are present combine duri 
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COLD DRAWN SEAMLESS STEEL 


TUBING 


UP TO 


58 FEET LONG 


CONDENSERS 
and HEAT 
EXCHANGERS 


Now you can get STRAIGHT lengths 
up to 58 feet long...at Pacific Tube 


Pacific Tube Company has added 
new pickling facilities, new hydro 
static testing equipment... with the 
longest draw bench in the west to 
quantity produce for you, straight 
lengths of Seamless Tubing up to 
58 feet long. Pacific Seamless Steel 
Tubing is “Quality Controlled” to 
insure workability, accurate bend 
ing, flarability and long life. It is 
precision drawn to meet critical 


spec ifications and tolerances 


Pacific Tube Company is strategi 
cally located to serve you effi 


ciently, economically & promptly 


If you have a tubing problem, ask 


the Pacifie « xperts for help you'll 


be vlad you did 


TVBE COMPANY 


Manufacturers of 


STEEL TUBING AND BARS 


5710 SMITHWAY STREET 
LOS ANGELES 22, CALIF 
Telephone: RAymond 3-1331 


Our movie 
“Steel Tubes for Industry” 
available without charge 


ateh to |) iteecc 


refinery tanks during cleaning and re- 
pair operations 

key to the efficient 
floodlighting which provides safe, ade- 


Portability is the 


quate lighting during cleaning or re- 


pair operation ol refinery storage 


tanks and other structural equipment 


Air-Hydraulic Convert 
Will Ease Operations 


\ problem often arises where 


mote-controlled valves operate 
hydraulic pressure with the plant set 
up on alr or gas controls. The valves 
are hard to adjust to keep them from 
closing o1 opening too rapidly when 
air is used in place of an hydraulic 
fluid 


Cn 


company overcame this diffi- 


For more data on advertised products, use Readers’ Service Cards, last page 


culty by placing a pot near and be low 
the valve and filling it with hydraulic 
fluid. The outlet to the 


the bottom: the air 


valve is on 
control is tied 
top When the alr 
hydraulic 


the bottom to operate 


into the Is turned 
fluid is forced out 


the valve. As 


air pressure is turned off 


on, the 


soon as the 
the oil will drain into the vessel and 
allow the valve to close 

Shown is a hookup where two 
valves are operated from the same 


a blank 


compartments 


with 


that the 


vessel wall between so 
actually op- 


erate as Se parate vessels 





Old Drums Can be Used 
To Build an Exhaust 


Where it is 


ventilation to remove fumes, a s mple 


necessary to use torced 


duct may be made by welding to- 


gether several used oil drums and in- 
stalling a fan on the end. The fan can 
he made elec tric 

blade 


| 
In piace of a 


standard 


l 


pureh 


from a 


motor, with a ased fan 


attached to the shaft 
pull \ 
In the ex 


ls to the welding bench 


duct 
The weld- 


ACTOSS the top 


ample shown the 
is done on a grate 


of the duct so that fumes from the 
drawn directly to he out 


the building, The 


port is set in 


torch art 


side of motor sup- 


concrete so it will not 


vibrate and make noise 


“ 


for Truck 


shown 


Make Pipe Rack 
The pipe 


rat k here can be 


used for hauling small diameter pipe 


yet at the same time it can be used as 


Py TROLET 





TO CONVERT PLANS 


INTO PLANTS- 
ECONOMICALLY 











@ Deal with an organization which knows that processing time lost 
can be counted as dollars wasted. 


® Deal with people who have flourished in the limelight of completion 
promises made—and kept. 


® Deal with a company which builds its reputation by building yours. 


@ For economical construction in chemical, petrochemical, and 
refinery processing, look to: 


PROCON Grucorporated 


1111 MT. PROSPECT ROAD, DES PLAINES. ILLINOIS. U. S. A. 


PROCON (Comade) wre 


40 ADVANCE ROAD, TORONTO 186, ONTARIO 


PROCON (Yreat Britain) umm 


BUSH HOUSE, ALDWYCH, LONDON, w. « 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL AND CHEMICAL INOUSTRIES 
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pec 
CHAPMAN 


3 A 


in any of the 
Standard Alloys 


to meet your steel 


valve needs 
wv ® 


When you specify Chapman Steel Valves 
you also specify valve steels designed for your specific services. Standard 
alloys match every normal oil industry requirement. Special alloys can be 
furnished for extraordinary service conditions. All metals are poured in 
Chapman's own foundries under rigid laboratory supervision. 

Exceptionally close machining tolerances are another standard 
feature of Chapman Steel Valves. Under the most severe conditions, Chap- 
man Steel Valves seat tightly and positively, without jamming, chattering 
or wearing excessively. Operation remains smooth and dependable; main- 
tenance costs stay low. 

See Chapman first for gates, globes and checks in all pressure classes 

150, 300, 400, 600, 900 and 1500 pounds and for temperatures from 
150 °F to 1200°F. Valves are available with bolted or welded body and 
bonnet joints and with flanged or welding ends. API standards are 


equalled or exceeded in every range. Write for Catalog No. 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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frame work for a tarpaulin when 


needed as a crew truck, The frame- 


Pha 


work is of one-inch pipe with the 


exception of the peaked rool, which 


is of 34-inch pipe 


SUBTRACT MULTIPLY 
costly , precious 
downtime profit 


Coke and clogged Reliable reports from 


Stand for Safety Gear tubes eat a big hole many make this a 


in a cost control fact 


Can be Made in Shop sheet. It's natural 


then, that more and Maybe you want to 

Where fire and safety devices are more refineries are subtract some of that 
mounted on wheels. it is best to have coming to rely on costly downtime 
the realistic savings from your tube main 
them off the ground. This prevents Airetool tube main tenance jobs by 
corrosion. and the unit is readily a tenance equipment adding the advan 


adds tages of Airetool 


cessib'e in case it is needed 
One company made a stand to hold Take the Airetool 


the equipment. It has an_ inclined "6000" series of 
cleaners for example 


We'd be happy to 
prove our poimt on 
the toughest tube as 

ramp on the front so that the equip in entiee of utente 
ment could be wheeled down easily (not hours), they 
A prop hinged to the front of the whisk away profit 
stealing deposits 


signment you can 
come up with, Write 


us direct or if you 


OD “S4W TOOL3NIV 3ML 


prefer call in the 


$3891 °01.€ ¥Os OOES ON 


stand keeps the unit upright cess tullnee ieee aha 


Airetool representa 
The stand is made from three pieces up your production tive nearest you 


of 2-inch pipe about 6-feet long. One 


° Th A too 
piece is split down the middle and Aisssool beli-beatina motos vere s an Ailretool 
4 Tube Cleaner and Tube 
with single expansion cutter 
head for cleaning straight Expander for Every 
wheels. The risers are welded to the tubes. Motor is slip-fit con Type of Tubular Con 
structed, and has front and 
two lower pieces to provide a hrm rear ball-bearing thrusts 


used to make the runners for the 


struction 





support Cross members at the back 


lower corner and the front, where the Al rR Kk T |) 0 L 
4 


hinge is welded, make the unit solid 
BRANCH OFFICES: New York, Chicago ACTUR COMPANY 


Philadelphia, Houston, Tulsa, Baton Rouge 

Send your How-to-Do-It ideas Repre soneatives in orincipal clelas of U S.A . 

with photos to Editor, Petroleum ny Mexico, South America, England, 
uerto Rico, Hawaii, Japan, Italy 


Refiner, P. O. Box 2608, Hous- EUROPEAN PLANT: Airctool Nederland N.V., 
Viaardingen, The Netherlands 
ton, Texas. 


SPRINGFIELD, OHIO 
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140,000 KW steam generating plant at Highgrove in Southern California 


problem: 13 POWER SHUTDOWNS 
IN ONE YEAR 


solution: BECKMAN pH MEASUREMENT 
AND CONTROL 





te 


Precise pH measurement and control mean The pH of both make-up water and cooling water is 
trouble-free operation at Highgrove recorded simultaneously on a single recorder 


1X6 For more data on advertised products, use Readers’ Service Cards, last page | LOL) ue 6OREFINEI j 35 \ 





Beckman Division 


Free Engineering it BECKMAN INSTRUMENTS, INC. 


Service—by mail Fullerton 1, California 


A specially prepared System 
Analysis Form is available to help Please send me a pH System Analysis Form that will entitle me to a free 

‘ . engineering analysis and recommendation for solving pH problems at our plant 
you isolate your continuous pH 

lease Pac , “ “asurement ¢ Cc 

measurement problems. When form I lease send me a copy of “Industrial pH Mea urem¢ nt and Control” and add 
, . my name to your mailing list to receive additional information on pH control 
is returned to us with necessary 
data, Beckman engineers will Name Title 
mail you a written report suggesting 
suitable solutions, without cost 
or obligation on your part Street 


Firm 
Zone State 


This coupon will bring you important information on pH 


Accuracy and reliability of Beck- Daily permanent records of wide variations in pH helped solve a trouble- 
man pH measurement and control some water treatment problem which caused 13 shutdowns in one year. 
were major factors in overcoming a Condenser efficiency dropped, generating capacity was curtailed, main 
series of costly shutdowns during cooling water pipes had to be lined and maintenance costs skyrocketed. 
the first two years of operation at 
the California Electric Power Com- Goan reper age <a wenger «3 
pany’s new steam-electric power A portion of the plant’s cooling water comes from an irrigation canal car 
plant at Highgrove, California. Beck- rying effluent from the city of Colton to the north, This water contains 
man electrodes and pH meters were detergents in solution. A thin calcium phosphate film formed on condenser 
included as key instrumentation iff tubes, causing a marked loss in efficiency. Back pressure was a serious 
the cooling water circulating sys- problem. Condensers had to be shut down and cleaned 13 times during one 
tem for the plant's first two units. year with resulting loss in generating capacity. The 72-inch steel water 

pipelines from cooling towers to condensers corroded and were centerlined 
with cement. 


pH control is pliant protection 
Complete, accurate and permanent records of pH trends in cooling water 
helped Highgrove personnel revise water treatment procedure and obtain 
more precise addition of chemicals for pH control. Eight months later con 
densers were opened for inspection and required absolutely no mainte 
nance. Back pressure problem had disappeared. Pipe corrosion and dete- 
rioration of wooden cooling towers was arrested. One year later none of the 
units had been shut down once because of cooling water problems. 

When units 3 and 4 were built, Beckman industrial pH instrumentation 
was again specified, this time incorporating fully automatic addition of 
chemicals to maintain cooling water at the desired 7.3 to 7.6 pH range 


Make-up water aiso controlied 

3eckman pH electrodes and meters also keep a constant check on boiler 
make-up water which is held between 8.8 and 9.0 pH to prevent corrosion 
in the wet stages of the turbine and condensate systems. With this precise 
and unvarying pH control, condensate systems are virtually free of any 
trace of corrosion. Beckman electrodes are cleaned and buffered just once 
a month. Accuracy is within .2 pH unit and could be maintained closer if 
necessary. Electrical interference from generators is negligible 
BECKMAN INDUSTRIAL pH CONTROL 
Throughout industry, Beckman continuous automatic pH measurement and 
control systems are increasing the operating life of equipment, lowering 
maintenance costs, insuring the quality of products, and providing perma 
nent records of efficient operation. It consists of three simple elements 

2. the pH meter 


Ce es ee cree ce cee ee ee ee ee ee cee ee ee ee me ee ee 1. The Blectrodes Beckman giass electrodes are almost unbreakable and 
ESy require very little care. They may be mounted in immersion (A) or flow 
+—l~ (B) assemblies. 


2. The pH Meter Beckman pH meters are famous around the world. Sturdy 
accurate and dependable, they amplify the small voltage from the elec 

trodes and translate it into pH units. One meter can monitor (manually or 
automatically) six different points in process systems, giving either simple 
meter indications or automatic recording and controlling. Meters can be 
located as far as 200 feet from electrode assemblies. 


3. The Recorder Beckman pH instruments may be used with all leading 
makes of recording and controlling equipment. The recorder is connected 
3. the recorder to the pH meter and charts a permanent record. It may be mounted in a 
central control room at any distance from the meter 
Beckman pH equipment is also sold 
through recorder-controller companies 
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For reforming 
natural gas 


Stainless 
Steel 


See THE UNITED STATES STEEL HOUR Televised alternate 


weeks—Cons!t your newspaper for time and station 


UNITED 








If you could peek inside equipment used for production of syn 
thetic gas and hydrogen, you would see a veritable showplace 
for Stainless Steel 

Without Stainless Steel tubing and devices, maintenance costs 
would go through the roof. With Stainless Steel, the greatest 
freedom from severe petrochemical service is the usual result 

Of course, there is the job of selecting just the right Stainless 
Steel composition the composition with the best performance 
cost ratio. This problem is discussed in our booklet, “Perform 
ance of Stainless Steel in Petroleum Refinery Service.” 

Your copy is waiting. Just write to United States Steel, Room 
9162, 525 William Penn Place, Pittsburgh 30, Pa., and we shall 
be glad to send you a copy 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wiTe TATES STEEL EXPORT COMPANY. WEW YORK 


USS STAINLESS STEEL 


SHEETS STRIP - PLATES PIPE TUBES WiRE 


BARS BILLETS SPECIAL SECTIONS 


ie re a S$ 3 Oe ts 

















Reviewing New 


Books... 





Engineers Job Directory, 1956 Edi- 
tion. This directory contains a complet 
list of companies having available job 
openings. The book lists the requirements 
of 236 major firms in the U. S. which are 
seeking personnel, and offers information 
concerning these companies, their policies 
and products 

Ihe information was gathered with the 
cooperation of the companies listed. Per- 
sonnel, engineering and research directors 
outlined their company policies, products 
and locations 

A typical company listing gives its cor- 
rect firm name, its address and date of 
founding. The products it produces are 
outlined as well as the industry in which it 
belongs. Indicating the size of the com 
pany is its number of employes. The name 
and title of the company official to whom 
job inquiries should be directed rounds out 
the information 

(Decision, In , 1483 First National 
Bank Building, Cincinnati 2, $3.25 


Reactions of Carbon with Carbon 
Dioxide and with Steam, prepared 
by the Institute of Gas Technology. Studies 
of high-temperature reactions between a 
solid fuel and oxidizing gases are pre- 
sented as 

®@ The development of mathematical pro 
cedures which may have general use in 
estimating chemical and physical factors 
associated with carbon gasification 

® Application of these procedures to the 
interpretation of steam and carbon-dioxide 
decomposition rates and gas analyses de 
rived from experimental data obtained 
fixed-bed reactors at atmospheric and 
superatmospheri pressures, and from a 
cycle flow fixed-bed water-gas generator 
operating at atmospheric pressure 

Institute of Gas 
Institute of 
pages, $7.50 


I¢ ( hnology, 
Technology 


Illinois 


Chicago 16, 75 


You and the Instrument Industry, 
prepared by the Scientific Apparatus 
Makers Association. This booklet, summing 
up the purposes of the SAMA, shows the 
need for active membership in professional 
societies, and goes on to present an argu 
ment for joining such trade associations as 
the SAMA, It defines the 
trade organizations in the American econ 
omy, with sections devoted to SAMA serv 
ices, committees, Organization, and how 
non-members can profit by joining SAMA 

Scientife Apparatus Makers Associa 
tion, 20 North Wacker Drive, Chicago 6 
16 pages, free of charge 


ob je ctives ol 


Standard Oil Company (Indiana): 
Oil Pioneer of the Middle West, by Paul 
H. Giddens. One of the most sensational 
industrial controversies in the history of 
Ame rican busine SS, the proxy battle waut d 
by John D Roc kefell Fs Jr , to oust Col 
Robert W Stewart as chairman of the 
board of Standard Ql ( ompan\ 
is recalled in this new book 


Indiana 


It is a completed documented hist 
the company from it t 
is a part of the Standa 
the end of 1951 

Among other high point 
business history that Dr 
with are Judge Kenesaw Me 


famous $29 miullion fine later 


Jay uar\ 1956 


imposed on Standard of Indiana; the 
hectic period that led to the dissolution of 
the Standard Oil Company of New Jersey, 
a holding company that controlled 
other Rockefeller companies, and the de 
velopment of the Burton cracking process 
which doubled the gasoline supply of the 
world 

The emergence of Standard of Indiana 
in 1911 as a St parate and ince pendent 
company and its growth into a fully inte 
grated oil company, is covered in detail 
by the author, who also reviews the great 
contributions the 
through scientifi 


company has made 
research, and the im 
portant role the organization has played in 
the development of the petroleum in 
dustry, the nation and especially to the 
growth of the Middle West to economic 
maturity 

Appleton-Century-Crofts, Inc 5 West 
s2nd Street, New York 1, 726 pages, 
$7.50 


Production Control Through Elec- 
tronic Data Processing: A Case His- 
tory, by R. G. Canning. This paper, Re 
search Report Number 
while the author was under contract to 
the Office of Naval Research, and working 
on the Management Sciences Research 
Project at the University of California, 
Los Angeles 


Ihe report considers briefly some of the 


10 was prepare d 


major principles involved applying new 
electroni computers to business operations 
Then, to illustrate the application of these 
principles, the report describes an in-plant 
research study, made at a medium sized 
manufacturing plant in the Los Angeles 
areca 

The purposed processing system has not 
been based upon any particular electroni 
computor. On the other hand, the paper 
presents those characteristics which would 
be desired for the production control ap 
pli ition in a partie ular case 

Office of Technical Services, Depart 
ment of Commerce, Washineton 25, D 
Report Number PD111580,. 52 
$1.50 


National Survey of Burner-Fuel 
Oils, 1955, by ©. C. Blade. This sun 


is issued to provide 


characteristics of burner-fuel oils now 


information on. the 


manufactured for sale. The survey is the 
first for this type of fuel, It is not intends 
to conflict with the diesel-fuel sur 
lished annually since 1950, by the Bureau 
of Mines, and the American Petroleum 
Institute. Rather, it is intended to upple 
ment the diesel-fuel 

Data on a total ) +] mipies 
burner-fuel oil are represented. The fu 
were manufactured b 5 petroleum 
fining companies, large and small, in 
refineries throughout the counts 

Jurcau of Mines, | S. Department 

the Interior, Information Circular 


Fuels and Fuel Systems, | 
the Ph 


lips Petrol 
ibli t 


tie ontril 


thie pe trol 


nterpretation 
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"UNMATCHED ACCURACY | 
in 
q 


package 


Everything you 
need... for 
field instru- 
ment cal- 
ibration 


MERIAM Manometer K its 


Magnifying sight glass 
Mirror for resolving parallax 


ee 


Built-in fluid seal 


. 
+ 
* 
® Precision-bore pyrex tubing 
* 
7 


All stainless steel construction 
Write for Bulletin B-2862 
Menam Manomeler Iastrumentalion 
on for pressures, vacuums, 


flows. lguid love 


| 


INSTRUMENT COMPANY 
10920 Madison Ave. + Cleveland 2, Ohio 
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o> Tulfy. SLING NEWS. 
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Published Monthly in Leading American Trade Magazines by Union Wire Rope Corp. No. 3 





NEW FERRULE EYE SPLICE FEATURED 
In Big, New Tuffy Sling Handbook Just Off Press-FREE 





YOU CAN’T HURT A TUFFY SLING 


Loop it, pull the loop taut. Tuffy’s 9-part machine 


braided wire fabric construction resists kinking. But if 


you are able to kink it, you can straighten it out quickly 
and without materially damaging the fabric. 


CONSULT YOUR DISTRIBUTOR 
when you want to buy Tuffy Slings 
or Tuffy Hoist Lines. Give him your 
requirements. He'll stock an inven- 
tory for you to draw against. It 
saves you time and money 


Covpo" 
et for New FREE 


First editions of this handbook were so popular that 85,000 
copies circulated to sling users. If you use or buy slings— 
if you’re a plant engineer, safety engineer or purchasing 
agent—you'll find this new, enlarged edition of the Tuffy 
Sling Handbook the most comprehensive ever published. 


It tells you all about the new factory-fitted slings added 
to the Tuffy line. It shows why the new Tuffy pressed-on 
ferrule makes Tuffy slings faster, safer, and easier to 
load and unload than ever before. Many of the fittings— 
clamps; hooks, bridles, thimbles, saddles—are new, too 
And this latest edition of the Tuffy Sling Handbook con- 
tains a host of other useful information: a complete rig- 
ger’s manual, proof tested ratings and specifications for 
all Tuffy Slings; a new engineer’s notebook; data tables 
on a full line of versatile, easy-to-apply sling fittings. 


But don’t delay to order your FREE copy. Mail the coupon 
to us now. We’ll send it to you by return mail with Tuffy’s 
compliments—nothing to buy, no obligation. Hurry. The 
supply is limited! 


New Tuffy, Ferrule Makes Sling History 


It’s on all Tuffy Slings, but it doesn’t cost you a penny 
extra. There’s no sling ferrule like it anywhere. Tuffy’s 
streamlined metal ferrule is set on the eye splice under 
pressure so great that the inner metal virtually flows into 
the voids between the wire fabric. A force of friction is 
created so great that the eye splice has strength equal to 
that of the famous machine braided Tuffy wire fabric. 
It makes Tuffy Slings stronger. It makes them safer: The 
ends of the tapered ferrule are swaged tightly to the fabric 
leaving no edges to hang up on loads or to injure workers’ 
hands in hitching to and unhitching from sling loads. 
There’s still another advantage—because Tuffy Slings are 
easier and safer to load, they’re also faster to load. Your 
men can do more work when they’re working with Tuffy 
Slings. ; 


New Tuffy, Ferrule 


has no sharp edges to injure hands or catch 
on loads. The tapered and rounded ends are 
waged tight to the sling fabric. The tre- 


mendous pressure at which the ferrule is 
pressed around the machine braided wire 
fabric flows the metal into the voids of the ' 


eve splice and gives the eye splice 100 per- 
cent of the strength of the fabric. 


Ass 
Taffy Si UNION(G: Wire Xone Corporation 
U y Ing Specialists in high ibe wire, wire rope, braided wire fabric, stress relieved wire and strand. 


HANDBOOK 2284 Manchester Avenue, Kansas City 26, Missouri 


MY NAM 


MPANY NAM 


ADDRESS 
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ible informatio erms of limiting 

el system characteristics 

The book does not imply that all the 
inswers to the vapor lock problem have 
wen found. Rather, it is intended to re 
luce the Vapor lock problem to workable 
ngineering principles 

National Gasoline Association of Am I 
ca, 421 Kennedy Building, Tulsa 3, Okla 


Survey of Raw Materials for 
Petrochemicals in the State of 
Kansas, prepared by Midwest Research 
Institute. This report, prepared for the 
Kansas Industrial Development Commis- 
s10n, predicts that Kansas will become a 
leading producer of the raw materials 
needed in the manufacture of petro 
hemicals 

The most outstanding change in the 
Kansas refinery picture 1s the future pro- 
duction of aromatics and hydrogen along 
with the possibility of getting valuable ma- 
terials from what is now waste matter 

The conversion of natural gasoline to 
iromatics by catalytic reforming will en 
ible the natural gasoline plants to make 
either high octane gasolines or to pro 
duce aromatics such as benzene and 
toluene for the chemical market. In ad 
dition, the LPG products can be cracked to 
provide the building-block chemicals upon 
which the petrochemical industry is based 

Kansas Industrial Development Com 
mission, 1025 Kansas Avenue, Topeka, 20 


pages 


Britain Views Our Industrial Rela- 
tions, by Mark J. Fitzgerald, C. S. ¢ 
he findings in this study are based on an 
inalysis of over 60 reports of select British 
inion-management teams which visited 
their counterpart industries in the U. §S 
The membership of these teams, over 900 
representatives of management and unions, 
ollectively made observations in plants 
ind enterprises in this country. The author 
‘leaned many points for his book fom 
personal interviews with team members in 
England 
Some topics ol current interest discuss 

n the volume are management policy on 
ndustrial relations, the role of unions in 
American industry wane 
America and methods of 
tion. Attention is given to the increasir 
mportance Management s attaching to 


standards in 


income distribu 


departments of industrial relations in 
American compante ind the care taken t 
maintain ict two-wa communications 
etween management and workers 
University of Notre Dan Pre Notr 


Dame, Ind., $4.25 


Bibliography on Machinery Foun- 
dations; Design, Construction, Vibra 
tion Elimination, prepared by The 
wermne Society Libs il 
revised lis 
to selected books 
iblished from 1924 
mn and constr 
ons specite 
machiner loune 
ind vibration a 
hammet oil 
ery, turbines stear n 


ors, machine tools, purmps, pre 


The Engineering Societ 


i ieties Lil 
West 39th Street, New York |! 
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TO SHOW YOU... 


one of the thousands of custom-made 


heat exchangers 








that Poracoil builds 


for industrial needs 


A 13,000 cim direct 
fired air preheater be 
ing assembled at our 
Elizabeth plant. The 
stainless steel combus 
tion chamber not 
ets below the 

anks. Air exit 

roture 1000 Ff 


OUR EXPERIENCED ENGINEERS ar: 


pedite planning and specification work and to 


available to ex 
suggest the most suitable 


and economical ‘ xchanver de ion 


MODERN MANUFACTURING [aciliti: 


techniques. skilled and seasoned shop personnel g 


and advanced 
uarantee fabrication to 


rigid specifications 


FAST DELIVERY i 


immediate tran portation Lac ilitie 


DAVIS ENGINEERING corcmros 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 
, 7 


assured by efficient shop work and 


Since 1915 Paracoil’s skill to do comes of doing Since 1915 


For more data on advertised products, use Readers’ Service Cards, last pag: 





al! for the gauge 


2 for the shelf” 


Saves you time... 
avotds boiler breakdown 


Reduce maintenance time on _ boiler 
water-level gauges. For every gauge in 
your plant, spare gauge 
glasses 
Why? Here's why: 

Spare No. 1 is handy for you when you 
need a gauge glass for regular replace- | 
ment during routine maintenance. 


order two 


Spare No. 2 is your emergency protec- | 
tion against lost time, if you should sud- 
denly need a replacement because of | 
accidental breakage. 


CORNING INDUSTRIAL GLASSWARE FOR EVERY J08 





Application Recommended Product 





CORNING brand standard 
gauge giasses 


Normal conditions 
(Up to 100 p.s.t 


; sratures PYREX brand high 
Higher temperatures pressure gauge glasses 
Higher pressures PYREX brand heavy-wall 
‘ f : , gauge glasses 
PYREX brand red-line 
Extra visibility gauge glasses 
Viewing inside 
furnace, reactors 
pressure vessels, et 


PYREX brand sight 
glasses 


PYREX brand lubr 


glasses 


Lubrication 
inspection 


ator 


PYREX brand oil-cup 


Visible discharge glasses 














Industrial Distributor 
hy 


has the best 
Call today! 


CORNING 
GLASS WORKS 
Corning, New York 


Your 
Vvauiee 


7 


G orang means wedeacch i Glass 


vlasses Cornine 


For more data on advertised products 


Heard at Meetings... 





Rheology’... 


The mechanism by which a metal 
the of 


discussed, Data on the dynamic elastic 


stores work 


energy cold was 
modulus and plastic deformation of 
ol 


theoretically pred ted effects of in- 


copper were presented in terms 
terstitials and vacancies. These topics 
rheology 
the 


tion of the earth and flow patterns in 


as others concerning 


The study of 


wert 
discussed deforma- 
glacier ice indicates a growing interest 
in rheology 

Lhe ol 
studies in relation to the behavior of 
the 


data presented on the flow of synovial 


importance rheological 


human body was demonstrated by 


fluid in health and disease 

Rheology problems can _ be 
This 
demonstrated in papers dealing with 
hypo-elasticity, the stability of flow 
of fluids 


and the mechanical behavior of fibers 


ap- 


proached mathematically was 


incompressible visco-elastic 

Developments in the study of the 
visco-elastic properties of high-poly- 
mers was the subject of one session 
The of 
characterize the properties of polyiso- 
butylene and a 


use stress-strain curves to 
testing method for 
determining the dynamic mechanical 
properties of plastics was presented 
with data on the behavior of poly- 
methyl methacrylate. A method of 
determining the dynamic bulk mod- 
ulus was des¢ ribed together with data 
taken over a wide frequency range on 
The 

of 


was 


several rubber-sulfur 


mixtures 
the 


polymer 


similarity 


between behavior 


melts and 


solutions 


demonstrated with data molten 


on 
polyethylene 


\ description of a vibratory 


gyro 
mass flowmeter and a method for the 
determination of structure in disper- 
sions by viscometry was presented 
The gradient dependence of intrinsic 
viscosity was discussed in reference to 


of 


the space occupied by 


the determination the flow inside 


the macro- 


molecule Fracture in visco-electri 


liquids under shear stress was demon 


strated with data taken on the extru- 


on of melted plastic ;s through capil- 


I; and slits 


ries 


' The Society of Rheology New York, N. Y¥ 


miber 


use Readers’ Service Cards, last page 


Horsepower Race’... 


New manifold design methods will 
help obtain smoother operating en- 
higher 


more engine horsepowe I 


gines. over-all efficiency, and 

When a fluid streara enters or leaves 
a straight pipe manifold with several 
the 
stream is not equally distributed. This 


from fluid mechanical equations both 


right angle feeder pipes main 


non-uniformity been computed 


and for sucking mani- 


ults 


for blowing 
folds 


permut 


and the re generalized to 


which 
the deviations from uniform distribu- 


design calculations in 


tion do not exceed any set limit 


Observed flow distributions confirm 


the new methods. They will permit 


of 


and 


more advanced 


scientific 
intake 


design 
exhaust and manifolds, 
lead of 
power plant intakes for improved use 
of waterpower resources. (A, Acrivos 


B. D. Babcock and R. L. Pigford, 


University of Delaware 


will to investigation water- 


Personnel Testing’. . . 


Industrial and business executives 
and other top management personnel 
will take part in the five-day session. 
Che program will include a practical 
workshop for personnel appraisal] 
problems, lectures by staff members 
and representatives from industry, in- 
formal discussion indi- 


groups and 


vidual conferences 

Major emphasis will be given, by 
both staff members and business and 
industrial 
of 


recent 


representatives, to discus- 


sion actual results obtained 


from 
and de- 
velopment projects. These projects in- 


than 3 


coope! ative research 


clude more 390 individual ap- 


praisals of management personnel in 
railroad, automotive petroleum and 
chemical technical 


personnel in the petroleum, chemical 


compante and 


and electrical industry 


An appraisal of various factors in- 


volved in the St lection placement, 


development and promotion ol per- 


sonnel will be presented. Spe 


A.L.Ch.t 





TT.1198 


January, 1956 





SOLID WHEEL 
RUGGEDNESS 


is your turbine dividend 


horsepower or efficiency. 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 


PETROLEUM REFINE! 


It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 


For more data on advertised products, ute Readers’ Service Cards, last page 





Who's Meeting .. . 


covered will include tests for 
ability. interest, personality and atti- 


tude 


Atomic Research * . . 

Chemical Synthesis—-When pur 
water is subjected to gamma radia 
tion, H’ and OH radicals are formed 
Experiments with these radicals based 
on reacting ethylene produced acet 
aldehyde, ethanol, acetic acid and 
hydrogen peroxide. (Ernest J. Hen- 
ley, Jane P. Schwartz and Wesley P 
Schiffries, Columbia University 

The rates of chlorination of toluene 
under the influence of gamma radia- 
tion have been studied (Joseph J 
Martin and Leigh C. Anderson, Uni 
versity of Michigan 

Fluid Mechanics——Periodic’ oscilla 
tions in the performance of a natural 
circulation pipe-line loop, filled with 
water heated by a heat exchanger 
within the loop itself, were induced 
and studied. This work is of interest 
for emergency cooling ot reactors and 
in the design of boiling-water reactors 

Wether its a kettle, reboiler, oo) It also may be of value in conven 
reactor or other process equipment, . tional boiler design, A theoretical 


Manning & Lewis engineers and ‘aa analysis was made of the problem 
d ~ with computer solutions. (Eugene H 


Wissler, H.S. Isbin and N. R. Amund 


on, University of Minnesota 


craftsmen are ready to design and 
fabricate a unit, tailor-made to fit your 
particular process need, and priced 


to fit your budget. Uniterm Index’. . . 


You need only supply the performance : : : A fingertip source of complete in 
requirements. An experienced M & L | i formation will soon be issued, covet 


. , Py ; ine 6000 chemical patents issued ir 
engineer will take it from there and ‘ P: 
; the U.S. during 1955. Current plan 


specify type, size, method of con- 
iy; . for back indexing all chemical patent 
struction, etc.—all the essentials 
; : now in force are being made provid 
that have made Manning & Lewis tau eulecelienrs tm this ateulen with » 
equipment preferred in plants complete 17-year continuity of chemi 
from coast to coast. cal patents 
Ihe use and management of patent 


for years been a high-cost 





industry. ‘The Uniterm In 
entine millions of dollar 
vorth knowledge, is a practical 
Send your inquiry isy-to-use system designed to make 
or have a | j lll chemical patent information 
M & L representative call. cheaply and readily availabl 
Companies repre sented at the con 
ference included American Viscos« 
Corporation, Celanese Corporation 
Davison Chemical Company, E. | 
duPont de Nemours & Company, The 
Dow Chemical Company, Humble Oil 


For more data on advertised products, use Readers’ Service Cards, last page PeTROLI M REFINE! 
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Now the int of needle vas i 
: r 


) 46 Stainlege 
throughout... 


In the Marsh | Valve Ope rating men found 
all the Way through Then 


Came a valye 


quality and pre 
TOSion 


to be 1G Stainless 
Steel hroughou 

he valve Mlustrate, 
the Parent Valve, this 


‘Strength to SPare 


1 her, 1S the answer Like 
NCW valyg has 


B4aranteed for 


Salery and 
Working 
ps equal], Ciiciens 
lowe; Pressur, 
It too is Machined 
this Case, 


Pressures UP {to 10,000 


and Cll eg ve in any range 

Solid har Stax hk in 
Its PreCision £round 
lened 411G 

Marpak ring 


and-ma, Stainless 


Packing one 
Plece, non bing 
1S this Need |¢ 
* Body ang stem guide Machined from Can he « asily 
bar Stock 


long lasting SO line], built 


4nd cur Off valy¢ that jr 


down to ©XC€Ptional|, 
fine regul, Pressur, 
*® Valve Stem, hardened Stainless Read | Then Write 
bd Packing, Special Marsh “Marpak’’ 
Moulded ring 


® Fine stem threads for stren 
Precision throttling 


for new 


Conr ‘ining fomple t« 


9th and 

The new all Stainless Valve. Serie + 1924 

° Deep inlet and outles thread Globe ang 2ngle parte rns 
chambers 


nec lions 


‘ des 
with de ble f, Male con 
in sizes ai oe 280 globe 
9nd angle valves with male inlet a, 1 fem, le o, tle 
"cordance with Ne outle 
'N Sizes and 


MARSH INSTRUMENT C0. v. 
ge : ~ 6 


Sale; Offiliat. Marsh ¢, 


° Bodies Marked jn 
MSS regulations 


PUR, Skokie 11 


Marsh 'nstrumeny & Valve Co 
8407 103rd Street, E 


WOUSTON BRANCH PLANT 


(Canada) ltd 
dmonton, Alberta Canada 


1121 Rothwei) Street Sect 


Maximum Working 
Pressure 


10,000 P.S.1. 
Water, oil, > 
i i 
corrosive flu 2 | 
not injurious 
416 stainless steel. _ | 


Lm *:,, 
Tue a > ecueacy’’ 


s, last page 
Service Card 
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cts, use 
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Who's Meeting .. . 


& Refining Company, Imperial Oil, 
Ltd., The Pure Oi} Company, Stand- 
Oil 


Union Carbide & 


ard Company Indiana and 
Carbon Chemical 


Company 


Use of Tracers*® 


Radioactive tracers are being used 


more and more 


I hese 


in automotive re 


search techniques permit 


* Nuclear 
Cleveland 


Engineering and Science 


Congress, 
December 12-16 


N , 
DEM 


curate 


a final pressure at 


to she 


source, 
5 pee 
"3 i ARCCO Anub = 
1e ve 
that maintenance of a‘ 
” . 
gure within @ ° ve 
' , preset ‘ 
ae the closed rs 
. 1 is 18 accomplishes 
re > 
gulation system eq 
os o as to obtain ¢ 
pam 1] au 


in the 


cry een ee ae 


crease 


Sen 


RECOR 
3113 E. 1 


newly : 
Anubis 
plac 
curate 
methods 


or near \ 


pressure 


container, 


ntainer. , 
by means of 


ripped wi 
‘ constan 


a8 e 
outlet pre ul 


g for Bulletin 8 


sensitive and quick method of meas- 
that cannot be 
done by using other known methods. 
A. Hundere, G. C. 
J. P. O'Meara, 


Institute 


uring engine wear 


and 
Research 


Lawrason 
Southwest 


This new tool was used recently to 
measure engine deposits as thin as ten 
millionths of an inch, Also deposition 
rate can be indicated after only a few 
of hundreds of 
hours by conventional methods. J.G 
Mingle, H. W and B. A. 
Fries, California Research Corpora- 
tion 


hours instead ten or 


Sigworth 


eT ING THE 
AND for more ac 
as sampling, this 
- rfected ARCCO- 
ue 


att ument 
jnac- 


E I 


re- 
~quate, 
le Tampling 
Model 100-/ 
iod of seven 
at a con 
le of gas 
, sample 
ss than 


es inae 
spot 
_The 
will over a Pet 
days act umulate 
stant rate ' 
00 pst from . 
{ which 18 not le 


a sam 


is design * 
antt 


fr om 

in a continuot 

Jesigned 
, drive mechan- 
sed rate of in- 
« ontainer. 


a specially ‘ 


th a precistor 
termi 


t prede sample 


into the 
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H 
ee 6. ot 


1th St. Los Angel 


Send for Bulletin No. 112-R1 
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Metal transfer between electrical 
contacts has been measured accurately 
this The research 
technique is so accurate that a tea- 
spoonful of radioactive salt dissolved 
in Lake Erie could be detected and 
measured G. & 


by method 


new 


Lewis, Chrysler 


Corporation 

The technique consists of activating 
arc engine part in a nuclear reactor, 
then assembling it into an engine, As 
the engine is operated any wear in the 
original part can be detected with a 
Geiger counter, The te hnique is 
varied slightly 
types of data 


The Decade Ahead’... 


Annual meeting of the Society of 
Automotive Engineers was highlighted 
by a discussion on the next decade 
and the automobile 
cluded 


to obtain different 


This session in 
as speakers four members of 
the University of Michigan faculty 
who discussed the automotive gas tur- 
bine and changes to be expec ted in 
engines 

The socie ty also heard as its prin 
cipal guest speaker Secretary of the 
Army Wilbert M. Brucket 

The meeting included a of 
automation its effect on design 
At this session, ex- 


review 
and 
and manufacture 
ecutives dramatized the problems 
created for 
dent 


management by the inci- 


of automation 


Among those parti ipating were A 
I’, Colwell, vice president of Thomp- 
Products, Inc.; R. T. Hurley, 
president of Curtiss-Wright Corpora- 
tion: FE. N. Cole, chief for 
Chevrolet Motor division of General 
Motors Corporation and M. P Fer 


yuson president of 


son 


engineer 


sSendix Aviation 


Corporation 


Other subjects considered included 


preventive maintenance methods, 
education: 
horsepower losses and turbine-engine 


maintenance 


automotive-engineering 


In the Future .. . 


One be 


papers on plant maintenance and me- 


seSs10n will devoted 


to 
chanical organization of refineries and 
Other topics 
to be taken up will include “Human 
Engineering,” 


petrochemical plants 


Practical Approach to 


Engineering Designs” and “Proper 
Balances Between Safety. Convenience 
and Economy, in Pre paring Engineer 


Designs.” ASME, Dallas Sep 
1956 


tember 


" SAE, Detro 


REFI! 
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TRUFIN 


STEPS UP 
HEAT TRANSFER 
EFFICIENCY 


SAVES TIME 
SAVES MONEY 


SAVES 
VALUABLE SPACE 


Yes, if you want more heat transfer efficiency — 
want to save time, money and space—here’s a tip 
for you. Investigate, today, the possibilities of 
Wolverine Trufin Type S/T condenser tube. 


Type S/T is an extended surface condenser tube. 
Its extruded fins—providing greater heat transfer 
surface—are actually part of the tube wall. A % 


inch Type S/T condenser tube, for example, has an 


external-to-internal surface ratio of 32 to 1. It has 
approximately 22 times the outside surface of the 
¥% inch prime surface tube it is designed to replace 
That means increased capacity—more BTU's from 
every foot of tube. 


When an installation tubed with Trufin goes on 
stream—it stays on stream longer. Because the fins 
are part of the tube, they can't shake loose from 
vibration, thermal shock or pressure fluctuations. 
Actual operating data and pilot plant research 
indicate that Trufin Type S/T actually resists the 


*REG. U.S. PAT. OFF 


deposition of fouling materials. Maintenance costs go 
down—and stay down. When specified for new units, 
Trufin Type S/T permits the designing of smaller, 
more effective heat exchangers and condensers. You 


save space and you spend fewer dollars 


Type S/T 


packs more heat transfer surface into existing units, 


when specified as replacement tube 


steps up capacity far above original output. It can 
be directly substituted for prime surface tube with 
out any deviation from standard retubing techniques 


And there—in brief—is what Wolverine Trufin 
Type S/T will do for you. Put it to the test—specify 
Type S/T—for both new units and when retubing 
existing units. Wolverine’s new Processing Flow 
sheets Catalog shows exactly where Type S/T is 
being used and can be used in the industry. Write 
for your copy —TODAY. 


Wolverine Tube, 1437 Central Ave., Detroit 9, Mich 


Wolverine Trufin available in 
Canada through the Unifin Tube 


Company, London, Ontario 








THE CASE OF THE KIDNAPPED CONDENSER 


“See that vacant space out there—just to the right 
of those three condensers. It used to be occupied by 
No. 4 condenser—but not any more. Good old No. 4 
is gone—kidnapged by a piece of licorice. 


“What's that you say? It sounds like a mystery 
story with a trick ending. Well, in a way it is. It all 
started eight months ago when home office began 
screaming for more production. I'm telling you our 
whole engineering department sat up nights trying to 
figure it out. We just couldn't see how we could boost 
output—short of building a new plant, that is. 


“Then we got our first real break. I'm sitting home 
one night—dead tired—when Johnny, my five-year 
old son walks in. ls he a mess. He's chewing on a piece 


of licorice —and it’s smeared all over him. 


“| start to take it away from him—when something 
about that licorice rings a bell in my mind. It's the way 


it looks—sort of like a piece of tube—with fins! 


“Then it comes to me—something a Wolverine 
salesman had mentioned one day in my office. 
‘Wolverine Trufin*,’ he said, ‘is an extended surface 
condenser tube with integral helical fins squeezed 
right from the tube wall. Because of the fins, Trufin 


has much greater capacity than prime surface tube.’ 


“That was the clue we were looking for. We pulled 
a condenser and retubed with Trufin Type S/T. The 
results were terrific. Right away heat load jumped 
from 417,000 BTU's per hour to 829,000. You can 
just bet that No. 2 and No. 3 got the same Trufin 
treatment. No. 4 got the gate—we just don't need it 
anymore. You might say that it was kidnapped by 
Trufin Type S/T—and a piece of licorice.” 


Next time you retube—specify Wolverine Trufin 
Type S/T—see how it can solve heat exchange and 
condensing problems in your plant. Write, too, for the 
new Trufin Opportunity Book. It's filled with valuable 


design information and actual Trufin case histories. 


Wolverine Tube, 1437 Central Avenue, Detroit 9, 
Michigan. 

















JAN 


19-26 | 
23-26 
25-26 | 


15-27 
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MEETINGS CALENDAR 


National Industrial Conference 
Roard, Commodore Hotel, 

New York 

Plant Maintenance and Engineering 
Show, Convention Hall, 
Philadelphia 

Northwest Petroleum Association 
Annual Convention), Nicollette 
Hotel, Minneapolis, Minn 

Instrumentation for the Process 
Industries Symposium, Sponsored 
by the Chemical Engineering 
ag me Texas A&M College, 
Collete Station, Texas. 

Plan Maintenance and Engineering 
Conference, Warwick Hotel, 
Philadelphia. 

Industrial Economics Conference, 
Sponsored by Stanford Research 
Institute, Statler Hotel, 

Los Angeles. 

American Institute of Electrical 
Engineers ‘General Meeting), 
Hotel Statler, New York 

Chemical and Market Research 
Association (Aromatic Chemical 
Meeting'. Webster Hotel, 
Pittsburgh. 


Corrosion Short Course, Sponsored 
by Institute Technologico y de 
Estudios Superiores de Monterrey, 
Monterrey, Mexico. 

Statistics Short Course for Industry 
and Physical Sciences, jointly 
sponsored by the University of 
North Carolina, North Carolina 
Stute College and The Women's 
College, at North Carolina State 
College, Raleigh, N C 

Natural Gasoline Association of 
America (Regional Meetir 
Linceln Hotel, Odessa, Texas. 

National Society of Professional 
Engineers (Spring Meeting), 
Statler Hotel, Washington, D.C. 

American Institute of Chemical 
Engineers, Statler Hotel, 

Los Angeles 

American Society for Testing 
Materials (Committee Week), 
Statler Hotel, Buffalo, New York. 


| Chemical Institute of Canada 
Divisional Conference), Guild- 
wood Inn, Sarnia, Ont, 

National Association of Corrosion 
Engineers (Annual Convention), 
Statler Hotel, New York 

Mid-West Gas Association, Hotel 
Fontenelle, Omaha, Neb 

Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas 

Annual American Power Conference, 
Sponsored by Illinois Institute 
of Technology, Hotel Sherman, 
Chicago 


American Institute of Electrical 
Endineers (Southwest District 7), 
Dallas, Texas 

American Chemical Soctety 

ational Meeting), Dallas, 

Natural Gasoline Association of 
America (Annual Convention), 
Texas Hotel, Fort Worth, Texas 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Oklahoma 

National Petroleum Assoctation 
(Seml-Annual Meeting), 
Cleveland Hotel, Cleveland, Ohio 

Chemical Progress Week 

Association of Consulting Chemists 
and Chemical Engineers (‘Sym- 
posium), Belmont Plaza, New 

or 

American Institute of Electrical 
Enadineers (National Meeting), 
Bradford Hotel, Boston 

American Petroleum [Institute 
Safety and Fire Protection 
Mid-Year Meeting), Warwick 
Hotel, Philadelphia 


Texas 


Liquefied Petroleum Gas Association 
Convention and Trade Show), 
Conrad Hilton Hotel, Chicago 

American Institute of Chemical 
Engineers, Roosevelt Hotel, 
New Orleans 

American Petroleum Institute, 
Division of Refining (Mid-Year 
Meeting), Sheraton-Mount Royal 
Hotel, Montreal, Conada 

Chemical Institute of Canada (Annual 
Conference and Exhibition), 
Mount Royal Hotel, Montreal, 
Quebec. 
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... make every step a safe step 
| BLAW-KNOX ELECTROFORGED 
STEEL GRATING and STAIR TREADS 


Indoors or outdoors, you can provide safe walking conditions throughout 


your plant on floors, stair treads, platforms, walkways and catwalk For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features 
=a] rigid one-piece construction 


easy to install 


non-slip twisted crossbar —for safe footing 
three types of bearing bars 
e square bars 


for smoothest urface 


wafety 


walking 


¢ knurled bars (Furro-Grip for extra 
plus relatively smooth walking surface 
e serrated bars —for maximum safety 


tremely hazardous skid condition 


under ex 


no sharp corners to clog— self-cleaning 


all surfaces accessible easy to paint 


maximum open area — for light and ventilation 
Write for your copy of new Bulletin No. 2486 


or send dimensional sketch for quotation 


BLAW-KNOX COMPANY 





BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 
GRATING APPLICATIONS: fioors - 


guards « shelving * and many other uses, both outdoors 


platforms « walkw« 


For more data on advertised products, use Readers’ Service Cards 
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Who's Building... 


Construction Boxscore Starts on Page 213 
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A view of Sohio’s new ammonia plant 


The ammonia plant, a 500-to1 
day installation, turns out a produc 
channeled for the manufacture of 


Sohio Enters Petrochemicals stale. Silk aah altace salintion 


while a high-purity carbon dioxide 
Wi h N 17 Milli P| byproduct will be used for urea sy1 
it ew $ ™ I ion ant thesis and the liquid carbon-dioxid 
ind dry-ice plant 
This new plant was designe 
use The M. W. Kellogg proce 
. . . eneue ey ethane essure relormings 
Carbon-dioxide facilities due to go on So ae a os ge 
stream in April. . used as starting materials 
n general this process mtrodu 
number of design innovation 
inmonia produc tion. It anti Ipates 


®A reforming step which save 


4 { 


PETROCHEMICAL produc tion inhydrous ammonia, 180 tons ot to 59 percent in compre 
has started at The Standard QOil nitric acid, 120 tons of urea and 20} horsepowe 


Company (Ohio) plant in Lima tons of ammonium nitrate-ammonia ®A special quench-typs 
olution which allows optimum teny 


Ohio. The company’s first venture 
into the petrochemical hield, the $17 Stull under construction at Lima ure control and contributes 


million plant will be operated by a the company’s 75-ton-a-day dry-ice mproved yields and lower op 


new subsidiary. Sohio Chemical Com plant, The carbon-dioxide facilitic iting costs 


pany expected to cost $800,000 will go or @ Close control of temperature 


It will turn out 300-tons a day ol stream in April the reactor leads to longer 
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HEN TO DEMAND 


There's a time to insist on Flexitallic 
Gaskets and this is it: 

(1) When fluids are confined in 
critical pressure/temperature 
ranges 

(2) When flanged joints are sub 
ject to thermal and physical 
shock, corrosion, vibration, 
weaving and _ unpredictable 
stresses 

Since 1912, Flexitallic has made only 
one product a Spiral-Wound Gas- 
ket, built on the original Flexitallic 
principle. It’s a uniquely resilient con 
struction that compresses under the 
applied load, adjusts itself to changes 
in operating conditions without affect 
ing gasket efficiency and then re 
bounds when bolting is relaxed. 

That is why more and more engineers 
are marking their purchase orders: 
“Flexitallic do not substitute.” 


Each Flexitallic Gasket is designed 


i j 


H/ | |, 
THIS DYNAMIC SEAL 


and enidfffed to meet specific con 
ditions. pirally-wound V-crimped 
plies of réquired metal with alternat 
ing pliey of proper filler result in a 
resilient gasket having characteristics 
of a calibrated spring 


Flexitallic Gaskets are at highest effi 
ciency when bolted up cold at a pre 
determined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000 'F. For all standard joint assem 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
285”. 


FLEXITALLIC GASKET C 
8th & Bailey Sts. Camden 1, N 


Representatives in principal cities 


O 
J 


SPIRAL-WOUND GASKETS 


LANGES’ PRESSURE VESSELS AND PROCESS EQUIPMENT 
4 , 


4 4 


The ideal seal for many process applicati 


ns is o Flexitallic Gasket 


with Teflon trapped between edges of stainless steel. Ask for folder 


Teflon in Flexitallic Gaskets 


For more data on advertised products, use Readers’ Service Cards, last page 





Who's Building... 


lyst life 
higher conversion per pass 
The urea plant, with a daily capacity 
of 120 tons, is the first in the U. S. to use 
the Inventa process developed by Switzer 
land’s Holzveruckerungs, A. G 
Prime contractor for the project was The 
Vulcan Engineering Division of The Vul- 
can Copper & Supply Company, which 
holds the license for the U. 8S. and Canada 
m the Inventa process, Arthur G. McKee 
& Company was constructor 
The process used in this unit is said to 
yvercome two major difficulties which have 
plagued urea production in the past 
® Extreme 
reactor 
dioxide 


lower maintenance costs and 


and rapid 


ammonia 


corrosion in the 

and 

are combined to form urea 

® The difficulty by separating unreacted 
carbon dioxide 


when carbon 


and ammonia 

Without using lead or silver, the 
group has selected 
construction 


Hovag 
materials for reactor 


and a technique of reactor 
yperation to combat corrosiveness. In the 
Sohio unit, the reactor is lined with an 
alloy which should last 10 or 15 years 
without re quiring frequent replacement, as 
s the case with lead or silver 

Vulcan's translation of the Inventa prox 
ess to American design of new plants re 
sulted in a recycle system which is expected 
to overcome the difficulty of 
unreacted carbon dioxide and ammonia 

The nitric acid plant, a 180-ton-a-day 
facility designed and built by The Chemi 
al and Industrial Corporation, burns am 
monia and absorbs the oxides formed under 
pressure of some 100 psig 

In this unit, the mixture of air and am- 
monia is burned in the presence of 
num-rhodium catalyst. The 
bustion gases are cooled and 
changing NO to NO: and the 
sorbed in a water solution 

The final 


mona 


separating 


a plati- 
resultant com 

oxidized, 
acid 18 ab 


unit (ammonium 
takes 
puree VAs 


nitrate-am 


solutions urea tail gas 


and 
ammonia from the urea and 
ammonia plants, supplying about 80 per 
cent of the 


nitric 


inmnonia VAS required for 
neutralization, The 


pure anhydrous liquid ammonia 


icid balance 18 

If the urea plant is not operating, 100 
percent 
ization 


pure ammonia ts used for neutral 
Nitric wid is added directly and 
the resulting heat of reaction « 
to solution to 


oncentrates 
ipproximately 8&3 
immonium nitrate 

Liquid ammonia i added to adjust the 
ammonium nitrate 
to that of slightly 


percent 


from 


ilkaline 


an acid condition 


Pontiac Eastern Corporation has 
plans for 12,000-barrel-a-day 
refinery at Miss. The plant, 
to process Mississippi crude produced by 
Gulf Refining Company, will cost some 
$18 million to build and put into opera 
tion 


building a 
Hattiesburg, 


Plans call for production of high-octane 
gasoline, kerosine and LPG products, Prin 
ipal processing facilities will include elee 
tric desalting, tar 
catalytic cracking, fluid coking, gas recov 
ery, sulfuric 
Platlorming 

The company, a Corpus Christi, Texas, 
refining concern, has picked The Fluor 
Corporation, Ltd., to handle engineering 
and construction on the plant. The project 
will take about 15 months to complete 

The company also is considering future 
expansion of its basic plant to include the 
production of petrochemicals 


separation, Thermofor 


alkylation, Unifining and 


202 


Firestone Tire & Rubber Company 
plans construction of a butadiene plant at 
location. The company also 
will boost capacity of its Akron, Ohio, syn- 
thet rubber plant by 


an unnarmne d 


35 percent 
butadiene plant to be the 

first, will have an 

of 40,000 tons. A 


and 


The new 
cotnpany & annu il Ca 
pacity contract for de- 
construction of the plant 

Construction Company 
rubber plant at Akron, 
capacity of 30,000 
will be expanded to bring its output 
than 40,000 tons 

Firestone previously announced that ca- 
pacity of its Lake Charles, La 
plant would be 

raising its output 
tons a year to 150,000 

When expansion of the 
Charles 


sign new 
went to Catalytic 

The synthetic 
now with an annual 
tons 


to more 


synthetic- 
rubber increased by 50 


percent from 100,000 
Akron and Lake 
facilities are complete, the com 
will have a total annual capacity of 


than 190,000 tons 


pany 


more 


Cabot of France wil! build a carbon- 
black plant at Berre Lake, in the French 
refining area. The company was set up by 
Godfrey L. Cabot, a Boston firm, It plans 
a 40,000-ton-a-year plant, with a construc- 
tion schedule calling for the new installa- 
tion to go on stream in about 


15 months 
A contract has been concluded with Com- 
pagnic Shell Berre, for that company’s 
Berre refinery to furnish basic oil products 
for processing 


Shell Chemical Corporation wil! «x 
pand its synthetic-rubber facilities at Tor- 
rance, Calif , to include the produc tion of 
cold high-solids latex. Construction on the 
project, to be started immediately, will in- 
clude additional capacity as well 
is latex-finishing equipment 


reactor 


Suntide Refining Company is «x 
panding its Corpus Christi, Texas, refinery 
to make it the U. S.’s largest independent 
refinery, with a capacity of 65,000 barrels 
a day. The 


50,000 barrels 


refinery s present Capacity runs 


The plant, when it went on stream in 
1954. was a little more than 26,000 barrels 
a day, but it was increased by a series of 
expansion which were started immediately 
Suntide is 50 percent owned by Sunray 
Mid-Continent Oil Company 


Standard Oil Company (Indiana) 
has started construction on a 14,000-barrel 
a-day catalytic reformer at its Whiting, 
Ind., refinery, The unit, an Ultraformer, 
is due for completion in April 1956. Con 
struction and engineering is being handled 


by The Ralph M 


Parsons Company 


Atlas Processing Company has gone 
on stream with a second Piatforming unit 
at its Shreveport, La., refinery. With a daily 
capacity of 3500 barrels, the new reformer 
was built to produce a 94 leaded octane 
blending component 
Platformer, a 


on stream in 


The company’s first 
$400-barrel-a-day unit, went 
1952 


Commercial Oil Refining Com- 
pany will start breaking ground for a 
30,000-barrel-a-day refinery at Providence, 
R. I. The plant, due to cost some $30 mil 
will 
fuel oil and petroleum by-products. 

A second Rhode Island refinery, 
also to have a 30,000-barrel-a-day 
ity, will be the Paragon Ol1l 
plant proposed for 


lion, produce high-octane gasoline, 


new 

capac 
Company 

Phis 


liverton com 





built for the 
Dora, is now on stream 
Designed and engineered by The M. W 
Kellogg Company, the 24,000-bar 
rel-a-day thermal refinery processes Kir 
kuk crude 


gasoline 


Iraq’s first oil refinery 
government at 


new 


producing fuel gas, stabilized 
light gas oil, 
oil ind re sidual fuel oil 

A single 


crude 


kerosine diesel 
combination unit intergrates 
itmospheri 
visbreaking of crude 
cracking of thermal 

of heavy virgin naphtha 


single-pass 

thermal 
reforming 
vacuum flash- 


topping 
reduced 


Las oil 


ing of combined evaporator bottom, gas 


recovery and the stabilization of com- 





lraq Refinery on Stream 


~ ar 


bined gasoline. Completing the com 


bination unit are gasoline-treating and 
facilities a 


iuxiliaries 


kerosine-treating power 
plant and 

The refinery 5 equ pment ilso in 
icid plant which will 


acid 


cludes a sulfuri 


reclaim spent as well as produce 


fresh acid for kerosine and water-treat 
ing. The can-manufacturing operations 
will produce and fill 150,000 five-gallon 
cans a day 

The refinery was built by Kellogg In- 
ternational Corporation. The 


more than $30 millon 


cost ran 
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WORRIS 


SPECIAL REFINERY FITTINGS 


@ High Impact Resistance at Low 
Temperatures 


@ High Tensile and Yield Strength at 
Elevated Temperatures 


@ Tough, With Better Elongation and 
Reduction of Area Values 


Available 2” and Smaller 
Schedule 160 Standards 















W.C.NORRIS MANUFACTURER, INC. 


TULSA, OKLAHOMA 





BRANCHES: OKLAHOMA CITY, OKLAHOMA 
GREAT BEND KANSAS: CORPUS CHRISTI Claws 1882 SALEM, ILLINOIS, CASPER, WYOMING 
HOUSTON, KILGORE ODESSA WICHITA FALLS, TEXAS EXPORT: 30 ROCKEFELLER PLAZA NEW YORK CITY 


WEST COAST DIST. REPUBLIC SUPPLY CO OF CALIF. LOS ANGELES 





will Save Money 
and Simplify Design 


of Your Welded Piping 











LONG RADIUS 
LONG TANGENT 


}t—1%D- 





SIZES: 2” thru 36” 


A premium fitting at the same price 
as regular long radius elbows, but 
with LONG TANGENTS on both 
ends . . . an exclusive Midwest 
feature that saves time and pipe. 


5 


LONG RADIUS 
REDUCING 


ht— 1 Yq Dt —4 





t-Larger Nominal Pipe Size 


SIZES: 2” thru 16” 


This elbow takes the place of two 
fittings . . . a straight elbow and a 
reducer, thus saving space and one 
weld. Only Midwest makes the re 
ducing elbow in this size range 


2 
LONG RADIUS 
ASA TYPE 
cal —1'/2D —> 
—> "4D 


SIZES: %" thry 36” 


Dimensions conform to the American 
Standard for Steel Butt-Welding 
Fittings, ASA B16.9, and the Manu- 
facturers Standardization Society 
Specification DS-11. 


6 


LONG RADIUS 
LONG TANGENT 


Pe YD 


Ap ~ 
* @ 





\ 





“py. 5 vn by 
YY 
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SHORT RADIUS 
LONG TANGENT 


<—] “4D —> 


oo ath D 





SIZES: 14” thru 36” 


Developed for those installations that 
require an elbow with a short radius, 
yet this elbow provides all the addi- 
tional advantages of Midwest “Long 
Tangents”. 
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LONG RADIUS 
ASA TYPE 








*-Approximate Value 


SIZES: 2” thru 30° 


The Midwest “Long Tangent” type is 
also available in 45° elbows at no 
increase in price. These tangents 
simplify the assembly of fitting to 
pipe or flange 


SIZES: %" thry 36” 


Like all Midwest Elbows, these 45° 
elbows are selectively reinforced to 
compensate for the higher stresses 
that occur in the throat of all elbows 
subjected to internal pressure. 





4 


SHORT RADIUS 


wae 


{| 


D-Nominal Pipe Size 


SIZES: 1" thru 36” 


Where space limitations prevent the 
use of Midwest “Long Tangent” or 
ASA long radius elbows, these short 
turn elbows without tangents are 
recommended. 





8 
CONTUR-ELLS 








SIZES: 22” thru 30” 


Primarily designed for the gas trans- 
mission industry, these are available 
in small angles, with 8” tangents on 
both ends, and in carbon steel or 
high-yield steels. 





Exceptional latitude in piping design and economy in erection... 


MIDWEST PIPING COMPANY, INC. 


that’s why the unequalled variety of Midwest Elbows is becoming Main Office: 1450 South Second Street, St. Louis 4, Mo 


increasingly popular. For example, the Midwest ‘Long Tangent” Plants: St. Lowis, Passaic and Los Angeles 


Elbow saves pipe . . . permits faster, easier, more accurate lining Sales Offices 
New York 7—50 Church St. ¢ Chicago 3—79 West Monroe St. « Cleveland 14— 
616 St. Clair Ave. ¢ Los Angeles 33-— 520 Anderson St. ¢ Houston 2— 1213 Capitol Ave, 


Tulsa 3-224 Wright Bidg. « Miami 34—2103 Le Jeune Rd. « Boston 27 —426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


up ... often eliminates a short nipple and its extra weld . . . costs 
no more than other elbows. For all the advantages to be gained 
by specifying Midwest Elbows, see Catalog 54; ask our distributor 


for a copy or we shall be glad to send it to you. 





| WELDING FITTINGS 
™Pprove Piping Design 
educe Costs 











New York distributor of fuel oils, 
expects to Start construction as soon as its 
plans are approved by city 
The Paragon refinery will cost 
million to build 
At Providence, 
ing will 


pany, a 


authorities 
abx ut $ ‘8 
Commercial Oil Refin 
install five catalytic processes 
reforming, alkylation, polymeriz 
and hydrotreating. The 
combination atmosphe ric and vacuuln- 
rude will be built to take a daily 
charge of 40,000 barrels, and its catalytic 
crackers will be rated for a total 
charge of 25,000 barrels a day 
Ihe Lummus Company is designing the 
Commercial Oil refinery, and J. F. Pritch 


ard and Company initial de 
Tiverton 


B. F. Goodrich, Canada, Ltd., has 


awarded the contract for construction of a 
new $3,500,000 chemical plant near Niag 
ara Falls, N. Y. The plant, to produce 
geon polyvinyl materials, will be built by 
Arthur G, McKee & Company of Canada, 
Ltd. Construction will start early in 1956, 
1957 


cracking, 


ation refinery’s 


unit 


reactor 


is doing the 
sign studies for the refinery at 


with completion expected by early 


Texas Asphalt & Refining Com- 
pany plans to build a 2500-barrel-a-day 
asphalt refinery at Pasadena, Texas. The 
new facilities, expected to cost more than 
$1 million, are due to be completed in 
the second quarter of 1956 


Esso Standard, S. A. F., has plans for 
installing a 
it its Port 
unit, to be 


second catalytic-cracking 
Jerome, France, 
built for a daily capacity of 
10,000 barrels, is expected to cost a little 


than $11 million. The unit will go 


m stream early in 195; 


unit 
refinery. The 


more 


Assam Oil Company, Ltd., will build 
India if further crude re 
sources are discovered in upper Assam 
survey to deter 


i refinery in 


making a 
mine the extent of 
that region, would use the plant to com 
plement operations at its Digboi refinery 
Another 
dia would be 
Gulf of Cambay 
expected to cost 


The company, 


resources ay tilabl in 


refinery being discussed for In 
built at Bhavnagar, on the 
Plans for the 
more than $31 
been completed between the 
Saurashtra state 
the project, reported to be 


refinery, 
million, 
have govern 
ment of and sponsors of 


I rench 


The Texas Company, during 1956, 
will install a new 80,000-barrel-a-day crude 
unit at its Port Arthur, refinery. The 
plant, with a present 210,000 
barrels a day, will 
catalytic-cracking facilities 


Texas, 
capacity of 
also receive additional 
These projects will be part of a program 
illing from capital expenditures of more 
than $1.5 billion in 1956 
covers all the company s wholly owned Op 


This figure, which 


erations, does not include spending through 


companies in which Texaco ha a 50 
percent interest or less 
Cother 


ne the year will 


construction to be taken up dur 
180-ton 
Lockport, 
will build 


laboratories 


include a i-day 
inhydrous-ammonia plant at the 
Ill., refinery. And the company 
facilities at its Beacon, N, Y 


} 


for expanded nuclear research 


Malco Refineries, Inc., considering the 
sale of its Prewitt, N. M.. refinery to El 
Paso Natural Gas Company (ses What's 
Happening), is planning an expansion of 
ts refining facilities at Artesia, N. M. Ca 
pacity of the Artesia plant would be in 

from its present 10,000-barrel-a 
day capacity, to take up some of the loss 
in refining capacity 


creased 
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Richmond Exploration Company, 
a Standard Oil (New Jersey) 
subsidiary, is putting up a new asphalt 
plant in Venezuela. At Maracaibo, the 
million installation will be built for a 
10,000 barrels 


Company 


capacity of 
Leonard Refineries, Inc., is increas 
Alma, 


barrels a day 


ing the crude oil capacity of its 
Mich., refinery to 14,000 
In addition, the con 
}500-barrel-a-day Ultraformer and a 5200 
barrel-a-day Hydrofiner, together with sul 


phur-re 


E. |. du Pont de Nemours & Com- 
pany is planning to expand its polyvinyl 
icetate-emulsion facilities at Niawar i Fall 

N. Y. The project, to $550,000, will 
be completed late in 


Borden Company has plans for build 
Wash 
pounds a 
plant will double the Bor 
den’s production of formaldehyde on the 
West Coast. It is due to begin operations 
late in 1956 


pany 1s installing 


overy equipment 


cost 


1956 


ing a formaldehyde pl int in Seattle, 
Ly signed to produce 16 million 


year, the new 


] 


Tennessee Gas Transmission Com- 
pany is 
for I i Porte 
of the plant's 
some of which could be 
Chemical 
diene plant 
(; is 


butadiene 


planning a is-separation plant 
Houstor Cone 
butane 
Petro-Tex 
Corporation at its me irby buta 
Petro Tex 
half 


facilities 


Texas nea} 


products would be 


used by 
in which Tennessee 


owns nterest expanding its 


Canadian Unit on Stream-— 
The first of its kind in Canada, 


this carbon-monoxide 


Who's Building. ee 


The British Petroleum Company i: 
expanding its 
fac il ties at Sunbury, I ri 
building to be completed is a 
for testing fuels 
being inst illed, and the 


put in use during the 


and development 
land The latest 
laboratory 


research 


I quipment is now 
will be 


months 


motor 
laboratory 
next lew 
of the new facilit s a chas 
Ther 


temperature can be 


ometer room pr ictically 
id condition or 
ncluding winds up to 90 miles 
emperatures§ ol 120 | 
hun juivalent to that of the Persiar 


Gull 
Queen City Oil & Refining Com- 
pany fluid 


lytic cracking unit at its Dickinson 
refinery The unit, to 
versal Oil Products ¢ 

to be n operation by October 


Surpass Petro-Chemicals, Ltd., 

Montgary Explorations, Ltd 
s equipping a plant at Scarborough, Ont 
to produc nthetic sul 
plant 


1956 


simulated 


and 


5 plant rn t« install a 


1456 


ibsidiary of 


sulphonat« ind 
lubricants. The 
tion sometime n 
Continental Oil Company ja: 
iW irded 
tion of a 1500-barrel-a-day catalytic 
ing unit at its Artesia, N. M 
nt to 


phor ites tor will we 


nto oper 


i contract for design and construc 
retorn 
_ refinery. The 


contract we Refinery Engineering Com 


ts 


ae 
* 
\ 


\ 


boiler recently went into operation at 


the Sarnia, Ont. refinery of Canadian Oil Companies, Ltd., to help reduce air polluiton in the 


Sarnia area. Part of a $3-million expansion still underway there, the 


boiler combines the produc 


tion of steam from waste heat and combustible gases with a reduction in air pollution, The 


steam will be needed to increase the refinery's daily capacity to 30,000 barrels a day 
tion and installation was directed by Combustion Engineering of Canada, Ltd. The 


$500,000 to build 


Construc 
new unit cost 

















is a proved 
gasoline plant 
corrosion preventive 








In the gasoline plant, as well as in the refinery, Kontol corrosion 
inhibitors are preventing thousands of dollars worth of corrosion 
destruction. Kontol is not an experimental corrosion inhibitor, but 
has been used successfully in gasoline plants all over the country 
In absorption systems less make-up oil is required since Kontol 
completely rids the system of corrosive products which discolor 
and contaminate the absorption oil. In sulphur removal systems 
Kontol keeps the alkylamine solution clean and 


increases removal efficiency 


For full particulars, get in touch with the Tretolite engineer in your area 
Lr al My, . & ? T E a we ge x ay 
be ge . €h ives oe 
3G: ‘S Ww Ue & 
A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Lovis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


ABSORBERS COOLING COILS 


DEPHLEGMATORS 


SEPARATORS 


CONDENSERS FRACTIONATING COLUMNS 


for the Pet 


Jlenm Industry 





pany. The unit, a Heudriformer, will be 
used to process straight-run naphthas to 
produce high-octane blending stock. The 
project is scheduled for completion early 
in 1956 


Shell Chemical Corporation wil! 
build a methyl-ethyl-keytone plant at 
Norco, La. Construction of the plant 
which will have an annual capacity of 40 
million pounds, will start immediately, 
with its completion scheduled for early 
1957. This will be Shell’s fourth such 
plant. The others are at Martinez and 
Dominguez, Calif., and at Houston 


Phillips Petroleum Company wil! 
store ethylene and butane in underground 
caverns near its Sweeny, Texas, refinery 
Plans, approved by the Texas Railroad 
Commission, call for two 200,000-barrel 
reservoirs in Brazoria County’s Clemens 
salt dome. The company’s ethylene plant, 
now under construction at Sweeny, will 
be used to supply the polyethylene facilities 
it is building at Pasadena, Texas 


X-L Refineries has completed a new 
2000-barrel-a-day refinery at Dawson 
Creek, B. C. The company, a division of 
Excelsior Refineries, Ltd., will process 
Peace River crudes, turning out gasoline, 
diesel and jet fuels, heating oils and heavy 
residual fuel oil. Construction costs ran an 
estimated $2 million. 


Dow Chemical Company has selected 
Ironton, Ohio, as the site for a new plastics 
plant. The plant will be completed by fall 
1956 . 


General Tire & Rubber Company, 
with El Paso Natural Gas Company and 
its associates, plans to build integrated syn- 
thetic-rubber-producing facilities at Odessa, 
Texas. The cost will run some $28 million 

General Tire will build a copolymer 
plant with an annual capacity of 40,000 
tons of general-purpose synthetic rubber 
Raw materials for the plant will be sup- 
plie d from butadiene- and styrene-produc 
ing facilities to be built by E] Paso Natural 
Gas and Odessa Natural Gasoline Com 
pany 

Construction will start immediately, with 
produ tion of synthe ti rubbe r s he dul d 
to start in July 1957. The butadiene and 
styrene facilities will cost about $20 mil- 
lion, while the copolymer plant will take 
an outlay of about $8 million 

The integrated synthetic-rubber opera- 
tion will be the first built since World War 
II and the first to be privately-financed 

This will be El Paso’s first venture into 
the petrochemical field. The company, a 
laree pipe-line concern, recently acquired 
refining facilities in New Mexico. (See 
What's Happening.) 

General Tire had operated a govern 
ment-built synthetic-rubber plant at Bay- 
town, Texas, but its bid for the plant was 
rejected as too low. The present synthetic 
rubber capacity of the U. S. is about 850, 
OU0 tons a year 


Esso Petroleum Company, Ltd., 
will expand facilities of its relatively-new 
Fawley refinery near Southampton, Eng 
land. Other Standard Oil Company (New 
Jersey) affiliates in Europe also are con 
sidering refinery-expansion projects 

One of these companies is S/A Norsk 
Esso, negotiating with the Norwegian gov- 
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reuother Yew 
W™SON -HILLCO 
TAPPING MACHINE 


“ { 
A\ 
C ven 
at _ . 
wt? 


<a 
For making highiipressure, 
high temperatuggifaps 
into piping, onGietgink s 
WITHOWMSHETDOWN , 


or ARE TO 6x % 


a“ 
Wi nt, 
5) “SSR hao Md 


re me rE 
700 ATED . 


EACH MACHINE TESTED 
TO: 2,175 PS 


(ee 
~~ a te 
| in 745 BR AVA 


TULSA 9, OKLAHOMA 

* Amarillo + Casper * Provo, Utah 

* Bartlesville, Okla. * Edmonton + London, 
South Africa 


For more data on advertised products, use Readers’ Service Cords, last page 
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helps put the “muscles” [Tm hike 


This mountain climber’s tough, durable 





Nylon rope had its beginning in a chemical plant. 
His reliance on this Nylon “‘lifeline’’ 

matches the complete confidence chemical plant 
operators have in Wilfley Acid Pumps. 

The handling of Nylon’s basic ingredients is 

one of many Wilfley applications in 

modern plants throughout the world where these 
dependable pumps are delivering trouble-free 
performance on ‘round-the-clock schedules. 

Let Wilfley solve your pumping problems. 
Individual engineering on every application. 


Write or wire for complete details. 


LSEIOCy, 


OMPANIONS IN ECONOMICA — 
A. R. WILFLEY and SONS, INC. 


DENVER, COLORADO, U.S.A. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINI 








Who's Building... 


ernment about construction of a new re- 
finery. The plant, probably to be on Oslo 
Fjord near Halden, would have a daily 
capacity of 30,000 barrels. The company 
now operates a 2000-barrel-a-day plant at 


Vallo 


The Shell Company of the Philip- 
pine Islands, Ltd., plans to erect an 
oil refinery at Manila. Although no details 
were available on the size of the plant or 
the capital involved, it is expected to be 
the largest single postwar investment in 
the Philippines by a non-American enter- 
prise. The British concern has started ne 
gotiations with the Philippine government 
on the project 

American Caltex Oil Company estab 
lished the first big refinery in the Philip 
pines about a year ago. Another U. § 
firm, Standard-Vacuum Oil Company, is 
negotiating with the Philippine 
ment for construction of a refinery 

The Shell project is subject to approval 
of the United Kingdom 
customary where 
capital are involved 


govern 


treasury as 158 


British 


investments of 


American Gilsonite Company has 
awarded another contract for construction 
of equipment at its proposed Grand Junc 
tion, Colo., refinery. The 
stall the refinery’s catalytic reformer 
hydrogen plant went to H. K 
Company 

The $10-million 


high-test gasoline 


contract to in- 
and 
Ferguson 


refinery will produce 
and metallurgical coke 
from Gilsonite, a solid-hydrocarbon the 
company mines at Bonanza, Utah. The 
mineral will be transported in suspension 
by pipe line to Grand Junction 

Earlier, Foster Wheeler Corporation was 
named to construct the plant’s delayed- 
coking unit, and Kaiser Engineers was 
picked to design and erect the calcining 
plant, utilities and auxiliary facilities 
Petrocarb Equipment, Inc will handle 
consulting engineering concerned with the 
calcining operation 


international Refineries, Inc., has 
scheduled a $1,500,000 expansion program 
for its Wrenshall, Minn., refinery. Con 
struction, to be started immediately, will 
be handled by The Ralph M. Parsons 
Company. The project is expected to in- 
crease the gasoline-producing capacity of 
the 10,000-barrel-a-day refinery 


U. S. Oil & Refining Company is 
preparing the site for 
15,000-barrel-a-day refinery at 
Wash. The plant, to be the 
new refinery in 
gasoline, diesel, 
aviation fuels 
The other new refineries in Washington 
were built for Shell Oil Company at Ana 
cortes and for General Petroleum Corpora 
tion at Ferndale. In addition, Standard Oil 
Company of California has bought a 2000 
for a near Seattle 
The Texas ( ompany is considering a refin 


Pacific Northwest 


construction of a 

Tacoma, 
state’s third 
will produce 
fuel 


two years, 


stove and oils and 


acre site refinery and 


ery in the 


Syrian Government, which has bee: 
wanting 


a refinery for the past year, 
considering a Russian offer to build a plant 


now 1 


Earlier, the government had studied a pro 
posal that Iraq Petroleum Company, Ltd 
be called to build a for the 
country 

According to reports, Russia is ready t 
build Syria a refinery place the 


upon refinery 


any gOV 
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| HAMER VALVES, INC. 
Box 1851, Long Beach 1, California  * 





Please send immediately a copy of your new Visible 
| Wedge Bulletin 


5 


eee eee CO eS Oe OO - CROC >> 


SURE-SEAL SHUT-OFF 


Combining precision metal-to-metal 
fit of wedge and seats augmented by 
dependable seal rings, the new Visi 
ble Wedge provides the impenetra- 
ble sealing action of a Line Blind, 
yet maintains the simplicity of oper- 
ation found in a gate valve 

The new Hamer Visible Wedge is 
available in Straightway, Tee, 
and Ell styles meeting all A.S.A. 
specifications. 
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For more data on advertised products 


The finest positive 
sealing valve 


ever developed 


STABILITY 


Hamer Visible Wedge Valves 
are absolutely rigid. No line 
movement necessary to open or 
close valve 


SIMPLICITY 


“Full-view” wedge. One glance 
line 1 
full open or full close 


determines whether 


SAFETY 


Operator ha omplete 


ill tine 


contro 
of the wedge at 
Wedge 


lifting nece wy 


pivot no hand 


VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, California 
Representatives Throughout the World 

~ 
Service Cords 


use Readers last page 








XCHANGERS 


0 














ernment wants it. Financial arrangements Air Reduction Company will build a Wh 9 B pe ¥ 
were not known, but it was understood new oxygen plant at Calvert City, Ky. The os uilding. ee 
that the Russian price would be very low 


plant, which will also produce nitrogen and 
The Syrian parliament has ratified an 


argon, is scheduled for compiction during 


$18-million contract with Iraq Petroleum the first half of 1956. Another Air Reduce Cities Service Company is planning 
for use of a 555-mile pipe line through the 


country. Under the agreement, the oil com- 
pany is pledged to furnish Syria about 
600,000 tons of crude a year 

[he government's earlier proposal had 
been that the company build a refinery at U. S. Industrial Chemicals Com- and technicians 


Banias for Syria's account, out of revenue pany, planning the world’s first plant for The equipment will include facilities t 
the government receives from the pipe line 


tion plant, also due to be completed it to build a new products-research center at 
Calvert City in 1956, will manufacture Cranbury, N. J. The laboratory will con 
vinyl acetate monomer entrate on new-product development u 
ind lubricants. Plants call for facil 
to accommodate some 150 scientists 


the production of isomers of sebacic wid study the use of nuclear energy and 
operation excepts to bring the new facility into pro radioactive-tracer techniques in improving 


: P duction early in 1957. Located at Tuscola petroleum products, The new laboratory is 
Cie. de Combustiveis de Lobito _is Ill., the new plant will use hydrocarbons expected to be completed by early fall 
negotiating with the Portuguese ~~ from nearby Petro-Chemicals ( orporation 1956 


ment to build a refinery in Angola, West 
Africa. The government has indicated it 
would approve plans for a 10,000-barrel-a- 
day refinery. Construction of a plant this 
size would take about two years. The com- 
pany is a subsidiary of Cie. Financier 


Belge de Petroles, S. A 


facilities and sulfuric acid and other raw 

materials from an adjacent U. S. I. ine Arabian American Oil Company 
stallation. It will start with an initial pro has gone on stream with a new 12,500 
duction of 10 million pounds a year. The barrel-a-day fluid Hydroformer at its Ras 
company is a division of National Distillers lanura refinery. The new reformer, a $10 
Products Corporation million unit, was engineered and installed 


The Texas Company has awarded the 


contract for engineering and construction Send For This FREE Catalog! 


of two new processing units at its Eagle 
Point Works in Westville, N. J. The units, . . » 28-page illustrated booklet contains facivel 


ae peer mine age ini information on methods of fire detection, fire 


pany. Both are scheduled for completion prevention, fire control ond fire extinguishment. READ 
in 1956 ABOUT 

[he hydrotreater is being designed to 
treat cracked distillates from the refinery’s 
fluid catalytic-cracking unit, using hydro 
gen produced by the plant’s existing Plat- 
former. The viscosity breaker will process 
vacuum residuum, to turn out a high- 
quality fuel oil with a controlled viscosity 
Pilot plant runs are being made by Treco 
to provide a basis for the unit’s process 
design 




















The Dow Chemical Company, with SPECIAL HAZARD 


an Indian concern, has formed a new com 

pany to produce polystyrene in India. The 

new company will build a plant near Bom- 

bay designed to turn out some 27,000 tons FIRE PROTECTION 
of the plastic material a year. Dow’s part 

ner in the venture is Kilachand, Devchand 

ind Company, Ltd., an Indian mercantile 

firm. The plant will be the first of its kind 

in south and southwest Asia 


Texas-U. S$. Chemical Company has 
awarded the contract for expansion of its 
Port Neches, Texas, synthetic-rubber plant 
The project, to increase capacity by 

percent, will be handled by ‘Tellepsen 
Petro-Chem Constructors. The plant's pro 
duction will be increased to about 305 mil- 
lion pounds a year. Included in the ex- 
pansion will be the conversion of one of 
the plant’s two 30,000-ton units from the 
batch process to a continuous operation 


Petroleum Chemicals, Inc., is plan- 
ning a $4,350,000 expansion of its Lake 


+ ad > _ 
Charles, La., butadiene facilities. Capacity Wulomualic Sounkler 
of the plant, now 63,000 tons a year, will 

’ ; , 10N FAMERICA 
be increased to 79,000 tons. Work on the etd. . P 
project, under a contract to The Fluor Offices ia Principal Citigy ef North ond South America 
Corporation, Ltd., will be started soon and 
is scheduled for completion by fall 1956 

Petroleum Chemicals is owned jointly “AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 

by Continental Oil Company and Cities Dept. M.S. — Box 360 — Youngstown 1, Ohio 
Service Company, Organized in 1954, it 


purchased the butadiene plant early in we eper Protection.” 
1955 from the government's Rubber Facil Engineered SPECIAL HAZARD Fire Protection 




















Vieaose furnish me with a copy of your Catalog 73 


ities Disposal Commission for about $17, 
500,000, 

The butadiene plant is adjacent to the 
Cities Service refinery and to a synthetic- Company 
rubber plant owned by Firestone Tire & Address 
Rubber Company. Firestone is expected to City 
build a new butadiene plant in the Lake 
Charles area. 


Nome 
Title 
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The half-inch layer 
that saves S50 barrels 


M ICROBALLOON spheres, shown enlarged 60 
times, can cut crude oil evaporation as much 
as 90 per cent —850 barrels a year—in an 88 
foot cone-roofed tank. On gasoline, a 2-inch 
layer stops 60 per cent of the evaporation. 

These spheres are non-abrading and will 
not harm pumping equipment or pipe lines. 
They also have favorable chemical proper- 
ties. For information, write Bakelite Com- 
pany, or Chicago Bridge & lron Company, 
Chicago 4, Ill. 


*Registered trade-mark of The Standard Oil Co. (Ohio) 


For 
evaporation 
control... 


BAKELITE COMPANY 
A Division of Union Carbide and Carbon Corporation (qa 
30 East 42nd Street, New York 17, N.Y 
The term BAKEe.rte and the Trefoi] Symbol are registered trade-marks of UC( 
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Ltd 


was 


Commonwealth Oil Refining Com- 


pany, nearing completion on its 
Puerto 
Bay, 


equipment 


yvarrel-a-day 
Guayanilla 


rOCESS 


is already 
on 


ngineered and constructed 


nillion 
iriflow 


ormer 


cracker 


Rix an 
putting 
stream 
by 
nus Company, was to have cost some $2 
The new facilities include a 


catalytic and a 


25 000- 


refinery at 
sore 
Phe 
Phe 


pl int, 
Lum- 
Hou 
Houdr 


Pennsylvania Salt Manufacturing 
Company is building a new ore c- 
at Calvert City, Ky The 

to into operation n 


component ot 
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fluorine 
plant, 
1956, 


plant 
expect d 
will be a 
integrated 
the 


ZO 
Pennsalt’s 
fluorine operations or 


chlorine 
Tennessee River 

Esso Standard Oil Company has a 
the recovery of ethy 
construction at its L 
N. J., refinery. The equipment will | 
first the East Coast to 
trated ethylene 


lene, 
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Boxscore: 


Refineries and Other Plants . . 





COMPANY 


Allied Chemical & 
Dye Corp 


Ashland Oil & 


Refining Co 


American Oil Co 


Adantic Refining 
ommerce Oil Kef 


ms. Chem Ind 
Du Pont 
Du Pont 


Du Pont 


Kacambta Bay 
Chemical Cory 


Kaso Standard Oil Co 


Kaeo Standard 


tandard 
Kaso Standard 


* aso 


Kaso Standard Oil Co 


*Hercules P 

Kentucky iro 
carbot 

Ketrona Chemica 


Miami Oil & Refining 
Co 


Monsanto Chemical 


Northern Chemical 
Industries 

Northerr 

*Pennaalt 


The Per 


Chemical 
zou Co 
Pontiac Lastern 

Corp 
Procter & Gamble 

Mig. Co 
*Reichhold Chemical 


SJeminoie Oil 
Sinclair Kefining Ux 
Sinclau Kefining 


Socony-Motbi 
socony Motil 
Moll 
Motul 
southerr 


OCOD Y 
Socot 
Nitroger 


pencer _hemicai 


Catlettaburg 


Ky 


Yorktown, Va 


Philadelphia 


Portsmouth, R.1 


Le Moyne, Ala 
Parlin, N.J 


Parkersburg, W 
Va 

Niagara Falls 
N 


Niagara Falls 
Pensacola, Fla 


Linden, NJ 


Linden, N 
Bayonne, NJ 
Everett, Moss 
Louisville, Ky 
Philadelphia 
Parlin 


Maytown, Ky 


Tarrant, Ala 


West Palm 

Beach, Fla 
Springfield, 
M ase 


Searsport. Me 
Calvert City, K 
Rouseville, Pa 


Hattiesburg 
M ime 

Chicago, Ill 

7T 


} uscajoosa, 


Ala 


Fort Pierce, Fla 
is Hook, Pa 


Mar 
Marcus Hook, 
Paulsboro, NJ 
Brooklyn 
Buffalo, N 
Buffalo, N. Y 


Savannah, Ga 


Vicksburg, Miss 


Project 


( racker 
Refiner 


Jet-fuel Blending 
Refiner 
Cat. Cracking 
Crude Units 
ilfuric Acid Pit 
Polyester Film 
Base 
Tetrafluoro 
ethylene lxpar 
A diponitrile 
Unit Expans 
Increase Pol 
vinyl Acetate 
Cay 
Ammonia, 
Nitroger 
Fertihzer Pit 
Convert Blend 
ng Syst. to 
Semi-Automaty 
Fluid Hydro 
former 
Ethylene Pit 
Add. Dewaxing 
Capacity 
Desaliers 


Ammonia 
Nitrate of 
Ammonia Pit 
tefinery 


Polyviny! Chilo 
ride s Pit 
Nitric Acid Pit 
Ammonia 
Nitrie Acid 
Nitrogen 

iMurse Acid Pit 
Organic-F luorine 
Platformer-U ni 
fining 

Refinery 


Res 


Hydrogen Pit 


1600 


$5,000 bbls 


30,000 bois 
25,000 bbl 
40,000 bola. 


25,000 bbis 


15,000 bble 


$12 
| 
| 26,000,000 Ibe./ | $2,040,000 


Daily 
Capacity 


Estimated 


bls 
2,000 bbls 
$25,000,000 


$450,000 
$30,000,000 


$2,000,000 


$550,000 


$25,000,000 


$2,120,000 


20,000 bbla 


$612,000 
$2,500,000 


10,000,000 be $10,000,000 


yr 
KO) Mmef 


2.000.000 


t Qtr 
yr 


00 ton/yr r yt 
125 tons 
60 tons 


$9,000,000 


Jar 


1956 


100 tons 


| 
| 


12,000 bbls $15,000,000 


$1,900,000 


0 | $14,000,000 


120,000 gale | 00,000 
10,000 bbis $3,500,000 


20,000 bbia 


4.000 bole 


250 ton $14,000,000 
$1.500,000 


2nd Qtr., 1956 


Probable 
Completion 


Licenser 


l exaco 
Du Pont 


Fagineering 


Contractor 
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COMPANY 


*Htaufler Chemical 


Btaufler Chemical 
Ben Oil Co 


Tennessee Vastman 
*The Texas (0 
Thompeon (hem 


Tide Water Amo 
ciated Uil 
MID-CONTINENT | 

Ashland O&K 

Atlas Powder Co 

Atlas Powder Co 


Aurora Gasoline 


Calumet Nitrogen 
Products Co | 

Champlin Hefining Co.| 

Cities Service 

Cities Bervice 


Cities Bervice Oil 


Commercial Bolventa 
wtp 


Cooperative Refinery 


Continental Oil 


Derby OW 
*Dow Chemical 
Du Pont 
DX-SHunray 


D-X Bunray 
FB) Dorado Vefining 
Firestone Tire 


Goodricb-O ulf 


Hercules Powder 


International Ke 
heres 

*Leonard Refineries 

Leonard Ketinerics 


*Michigan Chemical 
Midland Co-op 
Naph-Bol Ketning 
le 
National Co-opera 
ves 
Northwestern 
Refinin 
Olin Mathieson 
Pana Ketining Co 
Pana Refining 
*Phillipe Petroleum 
Phillipe Petroleum 


Phillipe Petroleum 4 
Magnolia Petro 

Prime Ol) Co 

The Pure Oil Co 

RA) OAK 

Aivelair Nefining Co 


Bocony Mohil 
Boeony Motil 
Bocony Moll 


Btandard-lidiana 
Btardard: bicdiarn 
Btandard-liodiane 
Btandard-lidiana 


Standard (Obio) 


| 11 Dorado, Kan 





Btandard (Ohio) 

Btandard (Ohio) 

Bt Paul Ammonia 
Products Co | 

*Bun Oil 

Bunray-Mideontinent | 

The Teaar Co 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


! 
Plant Site | 


| 


Louisville, Ky 


| Mobile, Ale 


Mareue Hook, 
/ 

Kingsport, Tenn 

Wentville, NJ. | 

North Diehton, 
“I we 


V ilmington, Del | 


Findlay, Ohio 


dite U ndeter- 
mined 
ite U ndeter 
titel 


Detroit 
Hammond, Ind 
Vind, (hla 

Pov ca City, Okla.) 
Wichita Kons | 
Pones City, } 


Okla | 
Veorm, Ul 


Coffey ville, Kans 


Powea City 


Viehita. Kana 
Ironton, Ohio 
Mewstague, Mich 
Dunean, Okle 


Tulsa 
Akron, Ohio 
Avon 


Ohio 
Lousiana, Mo. 


Lake, 


Wrenchall, 
Minn 
Alma, Mich. 

Alma, Mich 


bk) Dorado, Ark 

Cushing, Olele. 
Muskeaon, 
Mich 
McPherson, 
Kane 


Kansas City 
Kateus City, 


Katee 
Lindsay, Okla 
Calumet City, 


Chieago, Lod 


i. Chicago, Ind 
Trenton, Mich 
buet (hieaao, 
| 

Whiting, tnd 
Wewnl Hiver, Ul 
Mandan, N.D 

Sugar Creek, 
Mo 

Lima, Ohio 





Lima, Ohio 
Cleveland 
Pine end, 
Minn 
Toledo, Ohio 
Muore, Okla 
Lockport, I 


Ohio | 


Project 


Carbon Tetra 


chloride 
Chloroform, 
Methylene 
Chloride, 
Hydrogen 
Chioride 
Carton Bisul 
fide Pit 
Ammonia Pit 


Hydrogen Pit, 
Hydrotreater 
Poly vis 
Chloride Pit 
Refinery 


Reformer 
Hydrogenation 
Ammonim Pit 


Glycerin Pit 


Rexformer 
Unihuer 


Ammonia Nitro 
gen Fertilizer 
Fluid Cat. Crker 
Rexformer 
Revamp Gaso 
Pit 

lnerease Ref 


Enlarge Nitro 
paraffin Deriva 
tives Fac 
Platformer 
Unifiner 
Delayed Coker 
Dairy-Waa Pit 


Ultraformer 
Polystyrene Pit 
Neoprene Pit 
Expan. Cat 
Cracking 


Delayed Coking | 


Cat. Reformer 
Kapand Syn 
Rubber Pit 

Bynthetie Hub 
ber Pilot Plt 
Formaldehyde 
rh 
Pentaerythretol 
Pit 


Petroleum Re- 
fining Pac 
Cap lneoense 
Ultraformer 
Hydrofiner 
Kromine Pit. 
Platformer 
Cat. Ketormer 


Alkylation 
Cat. Reformer 


Cellophane Pit 
Modernization 

Cirhotal Unit 
Expan. Lube Plt 

Catalytic Re- 
former 

Nat. Gasoline 


Refinery 
Cat. Reformer 
Thermal loly 
( racking 
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Crude Unit 
Sovaformer 
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Alkylation 
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Coking Unit 
Ultraformer 
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Petrochemical 
Pit: Auhydrous 
Ammonia 
Nitric Acid 
Nitrogen Solu 
tion 

Offsite Fae. 
Urea Pit 


Dry-lre Pit 
Ultraformer 
Ammonia Pit 


Alkylation 
kxp. Gaso, Pit 
Alkylation Plt 


Daily 
Capacity ost 


100) tons $9,000,000 


130,000 bbb $ 100,000,000 


3000 bike 
4000 bbls 
$6,750,000 


$5,940,000 


5M) bbls 
7500 bbls 


Part of 
$5,000,000 
Project 
300 Tons 


4,000 bbls 
6,000 bids 


10,000 bbls $2,000,000 
Part of 
$5,000,000 
5000 bhis | $250,000 
1000 bile 
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| 2500 Lbla 
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16,000 bole $5,400,000 
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| Spring, 1956 


| Early 1956 


| a0 
Karly 1956 


Karly 1956 


| Karly 1956 
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May, 1956 


| Jan., 1957 
| Spring, 1956 


March 1956 
March 1956 
| Mid 1956 
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WHEN BUILDING FACILITIES TO 
MANUFACTURE PETROCHEMICALS... 


USE 
ORBIT \ 


VALV ES 














Orbit Forged Steel ASA Class valves 
are compact in design, streamlined, 
and built for continuous heavy duty 
service. Available in both Carbon 
and Stainless trim: Full Round 
Opening in sizes 1” to 4” Flanged 
and Screw End. Venturi Opening; 
Flanged only, sizes 2” to 6”. 


See 22nd Edition of Refinery Catalog or write for Catalog 55-B. 


ORGIT VALVE COMPANY 


. BOX 699 (For over 40 years) TULSA, OKLAHOMA 
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“ KLINGERIT,” original compressed asbes- 
tos sheet packing, was first manufactured 
over seventy years ago and is used to-day 
in ships and industry and power plants all 
over the world. It resists the action of 
steam, hot and cold water, hot and cold 
oils, petrol, benzine, the by-products of the 
coal industry, most acids, and chemicals in 
general. It withstands the highest pressures 
and temperatures, and will not burn, dis- 
Write for the Klinger Master Catalog, which integrate or squeeze out. It is available in 
describes the complete range of Klinger products. thicknesses from .008” to }” and in sheet 
sizes up to 240” x 96”. It can also be sup- 
plied in the form of ready-cut gaskets, and 
with graphited or non-graphited surfaces. 


stands up to every test! 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY U.S.A 
Telephone WILBANK 3181 Cable’ ROBCO Telephone’ HOBOKEN 2.7915 Cable M INGDALE 
Branches at SYONEY HALIFAX OTTAWA TORONTO HAMILTON F P 


WINNIPEG EDMONTON VANCOUVER QUEBEC CITY Distributors and Agents in principal cities 


G/3/55/I 


For more data on advertised products, use Readers’ Service Cards, last page 
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REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Daily Estumated Probable 

COMPANY Plant Site Capacity ( Status | Completion Licenser bageneering 

of re a. | 10,000,000 It : - 
r 


Wisconsin t , Wis j ni 2,500 bbls 

hmng Co 

SOUTHWEST 

American Republics Silshee, Texas | 20 Mmef $1,000,000 

Corp., et al 
Arkansas Fuel Oil Panola County ‘ 1,800 bbls 

exos 

Aviation Fuels Beaumont, Tex er $24,070,000 
Bureau-Mines kixell, Texas Helium Pit $6,000,000 


Jay Petroleum Chalmette, La Ref. Expar $1,550,000 
Cities Service, et al Remimole, Texas | Nat. Gas Plt 55,000 gals 
Cities Service et al Midland, Texas | Nat. Gaso, Pit 
Columbian Carbon Co.) North Kend, La Carbon Black Pit.) 60,000,000 Ibe 
vr 
(oade ‘ prir ‘ Reformer 100 bbl $2,500,000 
Revamp Cat 3,000 bbl $1,000,004 
Cracker 
Unifiner 2100 bbls $137,000 
Styrene Pit $2,000,000 
Corpus Christi Tucker, T Modernization 
Refining Co 
Eastern States J ‘ Coking Pit 13,000 bbls $4,000,000 
Petroleum Co 
El Paso Natural Ga exas Butadiene $20,000,006 
tvrene Plt 
D. D. Feldman Co t a| Petrochem. P| $843,000 Applied for cert 


‘ 


cate of neces 
at 


Firestone Tire P } pan +150.000 tor 


General Tire | r 5 1 40.000 ¢ $8,000,000 
Goodyear Synthets 150°, $750,000 
tubber 
Gulf O ilfine 20,000 bbls 
kact 
Gulf Oi 


julf Oil ( pT 109,000 bbls 
68,509 bbls 


11 Mmef 


000 bhi 
10 Mm 


2800 | 
20,000 bbl 5.000.000 


Mcbride Refining Co | Port Browns ps +12,500 bbls 2 500.000 
ville, Texas 
MidSouthChemica Lake Charles, La 
North Americar Corpus Christi, tef 000,000 
Petro | Texas P 2,000 bbls 
Northeast Texas Kast Texas 
Chemica’ Co 
hen 


hem 
| 


Premier Pet. Co Longview, Tex Cat. Poly. Plt 
The Pure Oi Ce Smith Bluffa Cat. Reformer 
lexas 


Centracter 





January 








COMPANY 
Texas Kastman 
Texas Gulf Pro 
ducing 
ROCKY MOUNTAIN 
A merican Gilsonite 


Atlantic Refining Co 
Big Weat Oil 
Carter Oil 


Continental Oil 
Continental Oil 
Cullen Group 
Famarins Oi) & 
Refining Co 
Famarinn, O4R 


First National 
Petroleum Corp 
Frontier Hefining 


Ca 
*Balt Lake Hefining 
*Bioux Onl 
Bkelly Oil 
Bocony Mobil 
Btandard-Indiana 


The Texas Co 


Union Oil Co, (Calif) | 


0. 8. Bteel Corp 
Western Btates Hefg 


WEST COAST 


Krea Chemicals, Ine 


California Stray 
Chemical 
Caminol 


Carbide & Carbon 
Chemicals Company 

Columbia Kiver 
Chemicals 


Consolidated Mir 

ing & Smelting 
Dow Chemical 
Du Pout 


Dupont 


Fletcher Oil Co 


General Petroleum 


Golden Kear Oi 
Hancock Oil Co. 


Haneock Oil Co 
*Kopper & rea 


Pacific Ol) & Ke 

fining Co 
Phillipa Paeific 
Richfield Oil 
Rothschild Oil 
~*~ 


Phell Chemical 
*Shell Chemical 
Standard (Calif) 
Btandard (Calif.) 
Standard (Calif) 
Standard O8 (Calif.) 
Stauffer Chemical 
Stauffer (hemical 
Bunset O8 Co, 
The Texas Co 
The Texas Co 
The Texas Co 


Tide Water 


Union Oil (Calif.) 
Union Oil (Calif.) 
Union Oi (Calif,) 


OUTSIDE U.S.A 
Canada 
4 nglo American 
Explorations 
Anglo-Canadian 


British American Oil 


REFINERY AND OTHER PLANT 


Plant Site 


Longview, Texas 
Odewa, Texas 


Fruita, Colo 


Lovington, N.M 
Kevin, Mont 
Hillings, Mont 


Killings, Mont 
Artesia, N. M 
| Neweaatle, Wy: 
Monument, 
N.M 
Monument, 
N.M 
Jensen, Utah 
Cheyenne, Wyo 
Balt Lake City 
Newcastle, Wyo 
| Denver 
Casper, Wyo 
i ¢ asper, Wyo 


Casper, Wyo 
Itifle, Colo 


Ceneva, Utah 


Salt Lake City 
Hirea, Calif 


Richmond, Calif 
| | 
| Hanford, Cali 


| Torrance, Calif 
| 
Pasco, Wash 


Portland, Ore 


Torrance, Calif 
Antioch, Calf 


Antioch, Calif 


Wilmington, 
Calif 


Ferndale, Wash 


| Bakersfield, Cal 
| Signal Hill 
Calif 
Long Heach 
Weat Const 


Tacoma, Wash 


Pasco, Wash 

| Wateon, Calif 
Banta Fe 
Springs, Calif 
Ventura, Calif 
Torrance, Calif 
Richmond, Calif.| 
Richmond, Calif | 
Richmond, Calif 
Honolulu 

| Compton, Calif 

| Richmond, Calif.) 
Portland, Ore 
Pacific NW 
Wilmington, Cal 

| Wilmington, 
Calif 
Avon, Calif 


Los Angeles 


| Edmonds, Wash 
| Oceano, Calif | 


Hartell, Alta 


Sarnia, Ont 


} 


| Clarkson, Ont 


| Cat 


Project 


Ine. Oxo 


ba 


Gasoline from 
Crulsonite 


Natural Gas 
Cat. Reformer 
Hydroformer 
Hydrofiner 

Ref. Exp 
Reformer 

Caa Pit 

Cat. Reforming 
Unit 

Unifiner 


| Ref. Expan 


Kef. Expan 


Increase Cay 

Cat. Keformer 
Cat. Reformer 
Thermal Crkg 
Heavy Oila, 

Mod. & Expan 
Cat, Keformer 
Shale Oil Pilot 


Pit 


| Anhydrous Am 


monia 
Reformer 


Nitric Acid & 
Ammonium 
Nitrate Pit 
Fertalizer Pit 


| Petroleum 


Refining Fae 
Polyethylene Pit 


Anhydrous Am 
monia 

rea 
Ammonium Bul 
fate 
Urea Pit 
Ammonia Pit 
Exp. Styrene Pit 


Fluorinated 


Hydrocarbons. | 
letrethy! Lead 
Sodium, Mthyl 
Chloride, Tri 
chlorethyene, | 
Perchoreth ylene 
Topping Unit 


Refinery Expan 
Pretreaters, | 
Boilers, Sover 
former 
Vacuum Unit 
Fluid Coking 
Unit 

Cat, Reformer 
Polyethylene 
Pit 

Refinery 


Ammonia Plt 
Cat. Reformer | 
Cat. Crker 


Urea Pit 
Latex Fac | 
Ammonia Pit 


Nitrie Acid Pit ir 


lsophthalic Pit 
Refinery 

Sulfurie Acid 
Sulfurie Acid 
Refinery 

Refinery 
Deasphalter 
Furfural Unit 


Fluid Coker 
Hydrodesullur 
iter 

Cas Pit 

Exp. Fluid Cat 
Cracking 
Terminal; Lube | 
Oil Blending 
Two Asph. Stills 
Sulphur Reeow 


Keformer 
Kap 


Reforming | 


Daily 
Capacity 


135 Mmef 


7000 bbis 


25 Mmef 
1,000 bhla 
2500 bhie 
6900 bola 
OOO thks 
1500 bbis 
650 bbls 

1,000 bbls 
To 3,000 bbls 
17,500 bbls 


15.000 bbls 
750 bble 


4,800 bbls 


200 tons 


1,000 bbls 


150 tons 


60 million Ibe 
yr 
160 tons 


110 tons 
140 tonsa 


100) tons 
200 tons 


10,000 bbis 


3500 bbls 
6,000 bbls 
2,500 bhis 
5),000,000 Ibe 


| yr 
10,000 bble 


17,000 bbls. 


| 6,000 bbls 


300 tons \ 
25 tons j 
50 min. lbe./yr 
20-30,000 bble 


} 20,000 bbls. 


13,000 bbls 


| 25,000 bbls 


42,000 bble 


| 24,000 bbls 


100 tons 
2 tons 


1000 bbls 


25,000 bole 
30,000 bbls. 


Estimated 
oat 


$1,250,000 


CONSTRUCTION-——Continued 


Under Constr 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





1956 





$10,000,000 


$500,000 


$1,000,000 
$700,000 
$4,500,000 
$375,000 


$100,000 


$1,500,000 


5,000,000 
$20,000,000 


$300,000 


$3,000,000 


$3,000,000 
$1,600,000 
$36,000,000 


$12,000,000 


$076,000 


$5,600,000 


| $1,814,800 


$550,000 


12,000,000 


$2,000,000 


$12,800,000 
$10,900,000 
$25-30,000,000 
$57,070 
$283,500 


$3,000,000 


$400,000 


| $300,000 


Under Constr 


Projected 
Complete 
Under Constr 
Under Constr 
Under Constr 
Complete 
Planned 
Complete 


Complete 
Planned 
Complete 
Under Constr 
Under Constr. 
Under Constr 
Engineering 


Planning 


Engineering 
Under Constr 


| Planned 


Under Constr 


Complete 


| 
ODM Approved | 


mplete 


ODM Cert 


Under Constr 


Under Constr 
ODM Certified 


ODM Certified | 
Planning 


Under Constr 


Planning 
Under Constr 


Engineering 
Under Constr 
Engineering 
Planning 
Complete 
Planned 
Engineering 


Conmdering 
Planning 
Under Constr 
Under Constr 


Under Constr 
Planning 


Under Constr 


Under Constr 
Under Constr 


Completing 
Under Constr 


Under Constr 
Planning 


Late 1056 


Jan., 1956 


Jan., 1956 


Jan., 1956 


March, 1956 
June, 1956 
1957 


2nd Qtr., 1956 


1956 


Mid- 1956 


4th Qtr., 1056 


Ist Qtr., 1957 


Late 195¢ 
Mid-1956 
™ pt ® 1956 


Mid- 1956 
Mid- 1956 


Late 1957 


2nd Qtr., 1956 
Ist Qtr., 1956 


May, 1956 
Spring, 1056 


Spring, 1956 
Spring, 1056 
Jan., 1956 


1956 
1956 


Karly 
Early 


U.OP 
aso RAE 
Easo RAE 
Union 
Houdry 
U.0.P 


UOP 


U.O.P 


| Houdry 


Houdry 


Sinclair-Bakers | 


Montecatini 


A tlantac 


Procon 


Fluor 
Fluor 


| Staff 


Treco 
U.O.P. 


UOP 


Stearns- Rogers 
Fluor, U.0.P 
Stearns Rogers 


Blaw- Knox 


Fluor 


Phillips Chem 
Parsons-Staff 
Kellogg 
Kellogg 


C41 
Staff 


Bechtel 


KAA 


} Girdler 


| Grebe-Doremus 


Fiab 


Foster, Wheele 
Kaiser Eng 
Ferguson 


Proeon 

Fluor 

Fluor 

Stearns Rogerr 
T reco 


Famariss Oil 4 


Refining Co 
Staff 


Procon 


Staff 
Litwin 


Stearns Rogers 
} 


| Fluor 


Blaw-Knos 


Fluor 


Fish 
Parsons 
Braun 
Kellogg 


Kellogg 


Ferguson 


Texaco 


| Staff 


Bechtel 


CGirebe- Doremus 





* Construction Boxscore Continued on Page 22! 
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FOSTER WHEELER ANNOUNCES A 


COMPLETELY NEW 


COOLING TOWER 





...designed for FASTER ERECTION 
and LONG-RANGE ECONOMY 








Here are some of its outstanding new features: 


Water-Mizer Drift Eliminators, assembled in racks, engineered for max- 
imum efficiency. Drift losses held well below recommended minimum 
values, 


Full Cone Spray Nozzles provide maximum dispersion with exceptionally 
low pressure drop. Spray pattern remains excellent for any overload 
and for at least 30% below design flow. 


3x6 Double Diamond Fill Racks utilize heavy stringers and 1” lath 
spaced in a diamond pattern, affording rigidity while minimizing 
pressure drop. 


Double Lapped Sheathing Panels provide the water-tight advantage of 
double-wall construction yet avoid stagnant air spaces and prevent 
wood attack. Panels are pre-assembled to cut erection time 


Redwood Framing, structurally redesigned to 6'x6’ bays, to provide 
maximum rigidity and conservative loading of all members. 


Simple, Straight-Line Bracing eliminates all eccentric joints and relieves 
structural members of horizontal shearing and bending stresses 


Simple Clevis Anchors are used on the diagonals, not the posts. Require 
only one foundation bolt per anchor. 


Self-Leveling Interior Posts cut to fit basin floor — compensate for irreg 
ularities in level and eliminate need for pads or grouting 


HESE are just a few of the 
many advantages designed 


into the new Foster Wheele: 





Cooling Towers. Built of decay- 
resistant California redwood 
throughout, this induced-draft 
counter-flow tower represents 
an important advance in cool- 
ing tower design. Ask your FW 


representative to give you com 

I B 4 Detail drawing of a single corner bay of 
} the new Foster Wheeler Induced Draft 
tional information. Foster Cooling Tower. Lower fill racks have been 


plete details — or send for addi- 


Wheeler Corporation, 165 v omitted to show structural details to better 
Broadway, N. Y. 6, N. Y. advantage 


FosTeER @ WHEELER 


NEW YORK * LONDON ° PARIS ¢ ST CATHARINES ONT 


January 1956 Pi rFROLEUM REFINES For more data on advertised products, use Readers’ Service Cords, last page 





It’s cost that counts! 


... and Bridgeport Duplex Tubes last longer 


In the long run you save money with Bridgeport Duplex 
Condenser Tubes! Resisting different types of corrosion, 
inside and out, they eliminate the need for frequent retubing 
and shutdowns... often improve heat-transfer characteristics 
... reduce maintenance costs substantially when the proper 
combination of metals is used. 

Bridgeport Duplex tubes are available in many 
combinations to match your service requirements. For 


example: copper-steel, cupro nickel-lead, red brass-aluminum. 


Call your local 
Bridgeport Sales 
Office for complete 
information and the 
help of Bridgeport 
Technical Service. 
Ask for your copy 
of Bridgeport’s 
Duplex Tube 
Technical Bulletin. 


Biidgeport BRIDGEPORT BRASS 
\o/ Offices in Principal Cities + Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal 


For more data on advertised products, use Readers’ Service Cards, last page 
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COMPANY 
sh America j 
Americar 
American 
Oil Co 
British Dominion 
Oil Co 
*Cabot Carl 
ands 


ltd 


Amera ( 
Development 
anadian Gulf Oil 
nadian Hydro 
Ltd 
Ind 


carbons 
mia stries 

1054 

anadian Oil Re- 
finer Lid 


{ 
4 


Pet 
Canada Southern Oils 


ATA Lal 


*Du Pont 

Ethyl! Corporation 
of Canada, |.td 

*Goodrich, Canada 

*Imperial Oil 


*Imperial Oil 

Hooker Chemicals, 
Ltd 

Imperial Oil 


Imperial Oi) 
Imperial Oil 


Ltd 


fulaud Chemicals 
Canada, Ltd 

Kendal! itefg. of 
Canada 


Midland Pet. & 
acifie Pet 
North Star Oil 


\ ‘ 


North west-N itre 
Chemical 

Northwest Nitro 
Chemicals, Ltd 

Polymer Corp., Lid 


. Ltd 


Polymer Cory 


uel Ammonia 


Shell Oil (Canada) 
Sherritt-Gordor 
Mines, Ltd 
Standard (4) 
Petro 
als 
Wainwright Producery 
& Kefiners 
L Ref 


ne 


Chem) 


X 


neries 


LATIN AMERICA 
Argentina 
Kaso lefinadora 
Petroleo, B.A 
Fabrica Argentina 


Amazonia 


ia Braziliera 
le Fatireno 


Petrobras 

Petrobras 
Colombia 
Colom)ian Petro 
leum Company 


Pant Site 


herta. Canada 


onnia, O 


Ldmonton, Alta 
“tettler, Atha 
Winnipeg, 
Mamtoba 


Milla ve 


Montreal 
Saskatchewan 


Maitland, Ont 
“aria, Ont 


Niagara Falls 
Imperoyal, N 


Redwater, Ala 
N. Vancouver, 
B.C, 

Sarula 

Sarnia, Ont 
lmperoyal, 
Canada (near 
Halifax 


Fort Saskatche 
wan, Alta 
Toronto, Can 


Stettler, Alta 


Grand Prairie, 
Alta 
Medicine Hat, 
Alta 
Medicine Hat 
Al erta 
Sarnia, Ont 


artiia, Ont 


Montreal, East 


i 
Saskatche 
Alta 


ovan, [ 


fie ivt 
Vort 
War 
| 
| Sta 
carborough 
Ont 
Edmonton, 


Dawson Creek 


I. 
} 
Argentina 


San Nicholae 


Manaus 


C 


ibatao 


North Brazil 
South Brazil 


Bareo Conc 


mor 


ee 


REFINERY 


Project 


g 


former 


Ammor 


ium 


hydrous 
Ammonia Plt 
Cr 


LPG Pit 


Chemicals 
of Wax 


Reformer 
nild Exit 
« Pit. includ 

ing Fluid Cat 
(ro ker 
ilfurie Acid 
Pit 
Cracker 
Lub. Oil Com 

inding 


Refinery 


Power Pit 
thet 
Ammonia 
Refinery: Crude 
Unit, Thermal 
Cracker 
Topping Expan 
latformer 
Hvdrodeaul 
furzer 
Increase Cat 
Cracking 
im | 


vacu lash 


rhe 
Offsite Facl 


Platformer 
Platformer 
ytrous Am 
a 
wemne 


Ref 
Crker. & 


‘a 
Aux 


pack -| 
« & Distrib | 


AND OTHER PLANT 


Daily 
Capacity 


Mmef 


200 tor 


10,000 | 


10- 20,000 bbls 


10 Mmef 


35,000,000 Ihe 


13,500 bbls 
41,625 bbls 


100 tons 


27,000 bbis 


4,000 bbls 


500 bbls 


120 tone 


2,000 bble 
11,000 bbls 
6,000 bbla 
7,500 bbls 
4,000 bbls 
2,700 bbla 
2,750 bbls 
00 bbls 
75 tons 


50 bt 


12,300 bbls 


000 bbls 


5,000 bbls. a 
ear 


5,000 bbla 


5OO bble 
WW) to 


ons 
10,000, 008 


r 
25,000 bbls 
70,000 bbia 


2,000 bble 


CONSTRUCTION—Continued 


Probable 
Completion 


Estimated 


Cost Status Licensor bagineering Contracter 


$3,000,000 


$1,800,000 


$2,000,000 


$2,900,000 


$7,000,000. 
$10,000,000 


$14,000,000 


$3,500,000 
$500,000 


$3,000,000 


$4,500,000 


$1,000,000 Lummnua of 


Canads 
“ummer, 1§ 


Indefinite 


$2,000,000 


$3,000,000 


$23,000,000 er ( 


ommercial 
olvent 


$2,000,000 ff 


$500,000 Canadian Gen 


eral Klectrie 


$2,000,000 


Mid, 1056 
Mid, 1956 


Mid, 1056 


der Conatr 
$1,500,000 | Completir 
$24,000,006 lan 


g 


$2,500,000 tandard 


$2,000,000 


375,000 


$4,500,000 ler Jar U.O.P 


Koppera 
Firestone 
$1,300,000 


000,000 1956 


De 


Ammonia 


Texas 


( asale 


1,000,000 


800,000 


5,000,000 





January, 1956 
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COMPANY 
International Petr 
leum (Columbia 
Lid 
Cuba 
Kano ®tandard 
Refivadors Cabal 
guar 
Shell de Cuba 
The Texas (0 
Meco 
Ole Commercial 
Vacuum 


Petroleos Mexieanc: 


Petroleos Mexicanos 
Petroleos Mevicanons 
Petrolecs Mexicanos 
Netherlands Aatilles 
*Largo O&'l 


V. Curacacache 
Petro. Lud. Mi) 


Peru 
Pertiza Limitada 
Helios, B.A 
Helios, 8A 


Puerto Rica 
Americo Kodriques 
Commonwealth Oil 

Refining Co 


Gonsales (Chemical 
Venewuela 
Cla Bhell le 
Venesurla 


Cla Bhell de 
Venesuela 


Cha Bhell de Venezuela 


Creole Pet 

Richmond baploratior 

Venesuelan Govern 
met 

Veneauela Gulf 


Corp 


AND 
A 
Belgium 


guUROr 
APRKIC 


Fine 

Petrochim 

Denmark 

Miwller 
Favor 

Anglo-Ngy ptian 


ALP 


Egyptian Government) 


baglend 
Berry Viguvine & Co., 
Lid 


4 
Brith Petroleum, 
Bouth bastern Oi 
Gas Kourd 
Britiah Petroleum 
*Hritiah Petroleum 
Kaso Petroleum (o 


Hedon Chemicals 
*Imperial ( hemicala 
Imperial ( hemical 
Tidustries 
Imperial ( hemieal 
Industries 
myeria! ( hemical 
Industries 
Imperial Chemical 
Tiduetries 
Imperial Chemical 
Judustries 
Mounante Chemicale 
Monsanto Chemicala 


*Shell Chemical 
Bheli Ketining & 
Marketine Co 
Vacuum (il 
Finland 
Neste Oy Corp 


France 
Antar Petroles 
de VA thant 
Comp. de luaffinage 
Bhell Kerre 
Comp. Frauoaise de 
Raffinage 








Plant Site 


Cartagena 


Havana 
Caleigua, Ci 


Havana 
ai tago 


Mexico, D.F 


Chudad Mader: 
Tamaulipas 


Mata Hedonda 
Pacifie Count 
Tampico 


Arula 


Curacao 


Peru 
San Andres 
San Andres 


San Juan 
CGuayanilla Bay 


Guanica 


| Cardon 


Cardon 


Cardon 

Amuay Hay 
Maracaibo 
Puerto La Crus 


Puerto La Crus 


Antwerp 
Autwerp 
Copenhagen 
Sues 

Cairo 
Weaste Ref., 


Manchester 
Keut 


Kent 
Kent 
Fawley 


Hedon, Yorks 
Hi'lingsham 
Hilliogsbam 
Wilton 
Wiltoa 
Wilton 
Wilton 
Hritain 
ritalin 
banex 

Shell Havea 
Coryton 


Turku, Finland 


Donges 


Petit Couronne 


| Gonfreville 


REFINERY AND OTHER PLANT 


Project 


Refinery 


Ref. Exp 
Ref. Expan 


Ref 
Kef 


ery 
ery 


Lube Oil Blend 
mg, (om 
pounding 
Kularge, Moder 
Feed prep. Cat 
Crker. Pliid 
coker, Off ate 
Refinery Expat 
Refluery 
Refinery Exper 


Expand Distil 
lates U pgradi 
Fae 


Feed Prep 


Cat. Crker 


| Fertilizer Plt 








| 


Fertilizer Pit 
Lute Onl 
phalt Kefinery 


An 


LPG Pit 
Kefinery 
Houdriflow Cat 
Crker 
Houdriformer 
Ammonia 


Cat. Crker 


Polymerization 
Treater, Feed 
Preparation 

Feed Prep. 


Pipe Stull 
Asphalt Pit 
Petrochemical 
Ph 
Vishreaker 


Exp. Ref 
Ethylene Oxide 
Kthylene Glycol 


Refinery 
Ref. Expan, & 
Mod 


Refinery 


Extension to | 
Refinery 


| Oil Gasification | 


Hydrofiner 
Alkylation Pit 
Refuers bapan 
Tichuding 
Hydroforming 
Unit 

Vinyl Acetate 
Ammonia Plt 
Aleohols 


Chemical Pit 
Terylene Pit 


Butadiene Sepa 
ration Plt 
Extension of 
Cracker 

Add Polystyrene 
Btyreve-Bute 
diene Copoly 
mer Pit 

Alkyl Benzene 

Cat. Keformer 


Sovaformer 
Refinery 
Cat. Reformer 
Cat. Crker 


Feed Prep 
Refinery Expan 


Daily 
Capacity 


25,000 bbis 


130,000 bbls 


25,000 bbl 
) OOD is 


00,000 bible 


40,000 bbie 
120,000 

20,000 bbls 
45,000 bbls. 


130,000 tonsa 
A000 tone lube 
oil; 10,000 tone 
Asphalt /yr 
12,000 bbla 
25.000 bile 
26,500 bbls 


4,7 t 
125 to 


he 


1 


35,000 bbls 


66,000 bbls 
100,000 bb 


10,000 bbls 


14,000 bble 


43,000 bbls 
500 bbis 
15 Mmef 
SOOO) byte 


2,600 bile 
135,000 bbls 


200 tons 
140,000 tona/yr 


1) tons 
22 min. lbe./yr 


6/7000 ton/yr 


1250,000 tons 
yr 


4,000 tons /yr 


20 000 tons/yr 
6,700 bbla 


14,000 bbls 


10,800 bbls 


12.000 bbls 
24,000 bbl 


ated 
t 


$35,000,000 


$3,000,001 


$14,000,000 


$700,000 


$30,000,000 


$3,200,000 


Part of 
56,000,000 
Project 


$#,000,000 


$25,000,000 


$12,250,000 


Part of 
$54,000,000 
Project 


$'0.£00,000 
$4,000,000 


$4,000,000 


$11,500,000 
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Imperial | Imperial 
taff 

' 

| 


8 & W Badger E.B 
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HERE’S 
WHY 
McKEE 


before we build it on the site... 


@ A half-century of experience has shown us (and our hundreds of customers) 
the value of thorough, painstaking engineering of projects like yours. We know 
that meticulous care and accurate thinking-through of every detail of design and 


engineering pays off for you in dollars and cents. 


Good engineering drawings speed up construction, save man-hours in the field ; 
and avoid changes during construction. But, most important of all, this superior 
brand of engineering by McKee gives you what you want for your money — a McKee 
better plant, designed and built to earn a profit. 

Engineering 





. 
Arthur G. McKee & Company « Engineers and Contractors Services 
Headquarters: McKee Building « 2300 Chester Avenue e Cleveland |, Ohio 
Offices: New York,N.Y. e@ Union, New Jersey e@ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 
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REFINERY AND OTHER PLANT 


Estimated 
Cost 


000,000 


Daily 
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20,000 tons/yr 
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6,300 bbls 
540 Ubls 
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OF THE RECALCITRANT TUBE 


FACTS: High pressure, high temperature refinery applica- 
tion (hydrogenation of petroleum) 
Tubing in question was stainless type 347 
Tubing met original specification for job 

CLUES: Tubing was in service for about 100 hours at a 
pressure of 10,000 psi and a temperature of 1100 F, 
before failure. 


EXAMINATION REVEALED: Temperatures and/or pres- 
sures used in actual testing or operation exceeded the 
original specifications 
Failure resulted from progressive wall thinning due 
to creep 

POSSIBLE SOLUTIONS: Change operating conditions 
Use a thicker wall tube. Change tube material 


B&W SUGGESTION: When it comes to choosing a tube, 
consider every factor involved, including possibility of 
exceeding current service conditions. And get the 
benefits of Mr. Tubes’ long experience with tubing for 
every kind of application. He knows his tubes—what 
they will and what they won't do. Call him in at any 
time. He’s as close as the phone at your elbow. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION, BEAVER FALLS, PA. 


Seamless and Welded Tubular Products, Seamless Welding Fittings and Flanges—in Corbon, Alloy ond Stainless Stools 


1956 








REFINERY AND OTHER PLANT CONSTRUCTION——Continued 
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Union Petrol Ke Johannesburg Refinery $20,000,000 Projected 


fi f | | | 
""Tageclevte | | 
| 





Yugoslavia Govern. | Makarska Refinery 


Planning 
ment 


NEAR EAS! | 
Behram | 
Babrain Petroleum Kahrain Vacuum Still 23.000 bble Under Constr Lummus | Foster Wheeler 
| | Cat. Crker 18,090 bila. Engineering Foster Wheeler | Foster Wheeler 
Poly Pit 1,500 bbls | Engineering Foster Wheeler | Foster Wheeler 


Vacuum Still | 22,000 bbls. Under Constr f Lummus Foater Wheeler 


Iraq } 
Iraq Government Iraq Lube Oil Pit 25,000 ton/yr Planning Foeter- Wheeler Foster-W heeler 
ordan | 
Jordanign Heronstruc: | Mafrak Refinery $7,500,000 Planned 
téon Couneil | | 
Lebanon | 
Mediterranean Ke | Sidon Refinery Expan.| 19,000 bbis.' Complete 
finery | (Inereane Crude 
Unit: Second 
Platformer) 


Bechtel Asso 


Saudi Arabia 
Arabian American Has Tanura Asphalt Pit 1,250 bbls 
Arainan American tas Tanure Fluid Cat 12,500 bbis $9,825,000 
Ou Co Hydroformer 
Beudi Aralian Saudi Arabis Ammovuium 400,000 Metric Proposed 
Gevernment | Sulfate Pit tons/yt. Plus 
500 Tons Dry 
ce 


Complete 


Syria 

Byrian Government Homa Refinery 12,000 bble | $3,000,000 Considering 
| | oe | - 
PAR HAST | 

Ceylon 
hell of Cevion Hendola Refinery $40,000,000 Negotiating 

India 
*Agsam Oil Anam Refinery 


Calter OW Refining Visakhapatnam | Kefinery 13,500 bbls Under Coustr Lummus | Lummus 
(India) Lid | 


Foster Wheeler 
Ewhank & | 
Tardreas | 








Considering 


*Dow et al Bombay Polystyrene Pit. | 2,700 ton/yr 
*Indian Gov't thavoagar Refinery 40,000 bls 2,000,000 
Indian Government livia Bynthetie 6,000 bbis 


Planning | 
Considering | 
Planning | 
Petroleum Pit } 
"Standard Vacuum Bombay Cat. Polymeri 350 bbls Under Constr i | Hydrocarbon | Foster Wheeler 
zalion 
Japan 
Idemitau Kosan Co lokuyama Refinery 18,000 bble $16,000,000 
aaah 0, Tokyo Vac. Distl. Unit | 2,000 bbis 
id 
Bhowa Ol! Company lokuyama Refining Fae 40,000 bbls $39,000,000 Planning June, 1957 
Bhowa Ol! Company lokuyama Petrochemicals 
Korea | | 
K orean Government Chung-ju Urea Pit | 185 tons 25,000,004 


Planning 


Planning 


Under Constr Vulean, Inventa,| Hydrocarbon Hydrocarbon 
Texaco, Hydro 


carbon 
Sumatra 


4 tandard-Vacuum Palembang Cat. Cracker | 10,000 bbls Poster-Wheeler | Foster-Wheeler 


Polymerization 1100 bbls | }$20,000, 000 Planning — Foster- Wheeler Foster- Wheeler 
Revamp kxisting } Foster-W heeler Foater-W heeler 
Pit | 
Formosa 

Chinese Petroleum Kaohsiung Thermofor Cat 10,000 bbls Under Constr 1956 

Corp Crker | | 

Cat. Reformer 3,100 bbla Under Constr } Atlantic Blaw-Knox Blaw-Knox 

Taiwan Fertilizer, Nankong Ammonia Pit | 260 tone | $18,000,000 Under Constr Spring, 1957 Vulean, Inventa | Hydrocarbon itaff 

Lid to Produce 

Urea 


Soc.-Vac Fluor Fluor 


AUSTRALASIA | 
Australia | : 
Bocony- Vacuum Altona Alkylation Unit | 1,700 bbls | Planned | Aug., 1956 Kellogg 
Btandard- Vacuum Melbourne Alk ylation | 
Phillipine Island» 
Edgington Oil lef | Manila spl $3,000,000 Pla 


Complete Braun, Soc.-Vac.| Braun 
ning 


* First appearance in tabulation t Added capacity 


NOTE Esso REE—Esso Research and Engineering Co Jisen—O. L Olser 
Armistead—George Armistead & Co Eveicanu—Edeteanu Geselischalt MB. P. A. HydroRes—Pan-American Hydrocarbon Research 
Atlante Atlonue Ret. Ce . 8 A.—Etablissement Badger, S.A Co 
Auatin Austin C e . ~Farnsworth & Chambers Co., ine Parker—Parker, Steffens & Pearce 
» Ferguson—m. A. Ferguson Co Parsons—The Raiph M. Parsons Co 
~ se ey faa wy oy % “e Ltd Fish—The Fish Engineering Corp Phillips—Phillips Petroleum Co 
e 8 Beaker Pt - —& 68. Bad ~ 4 Fp Pt Lta Fluor—Fiuer Corp Pritenard—j. H. Pritehard Co 
~~ A C acee one y Foster Wheeler—Foster Wheeler Corp Procon—Procon, tne 
marnee. Bechtel stg . Gas Plant Constr.—Gasoline Plant Const. Corp Quaker—Quaker Vatiey Constructors 
Bechte comme a =e Girdier—The Girdler Co Russetl—Russell Engineering Corp 
Dc K onry © +47 c Girdier (Canada)—Girdler Corp. of Canada, Ltd Rusi—Rust Engr Co 
bed ae _ ~aon oe Grafi—Grafl Engineering & Equipment 8D0—Scientifice Design 
anes bs d Sinat Ce ie t tl Graver—Graver Censtruction Co S & B—Singmaste: & Breyer Separator-Nobel Co 
Bre . ‘ . - . A gy reer wah ac Grebe & Dorem: Grebe & Doremus Process Co Sec. Mob.—Socony-Mobil Oi! C 
} aden te - * sate C OM Venstruenen Ve Gutte. Hutte—Gutehofi nungshuette Southwestern —Southwestere Constr. Co 
oot n é py pt vere hc Hercules—Hercules Powder Co Sohio—Standard Oil Co. of Ohio 
i “ wy Hee Keller hg Hudson—Hudson Engineering Corp Stearns. Roger—Stearns- Roger Mig. Co 
oy ( + ( ‘atviie © . ra ro c H W.P —Head Wrightson Process. Ltd Suntand—Suntand Refining Co 
bt wee & . ’ ~ ‘ee eae a Ce. ° Hydrocarbon—Hydrocarbon Research, tne 8S & W Badger Div.—Stone & Webster Engineering Corp 
zpemtes peated ee why a ve Hydro M-—Hydrocarbon Mineraloe! G.m.b.H Badger Process Div 
$ 8 . i ‘ tee acta A' leee Co Hydro E—WHydrocarbon Engineering 8.A.R.L S & W Canada Lid.—Stone & Webster Canada Ltd 
' ; 
Chiyoda Chiveca < memstanh Engineering & Construction Kaiser—Kaiser Engineers Sweco—Southwestern Engineering Co 
Ce., Lid : : Kellogo—The M. W. Kellogg Co Tears—Tears Engineers 
6.4 Chemical & tndustrial Corp Kellogg P A—Kellogg Pan American Tecnider—Teenica tdrocarburie Derivati 
Consd. Eng Consolidated Engineering Company KIC—Kellogg International Corp Tellepsen—Tellepsen Construction Co 
Craig—A F Crate & Co Koch—Koch Engineering Company Texaco Dev.—Texace Development Corp 
C.T.1.P.—Compagnia Tecnica industria Petroli Koppers—Koppers Co., ine Texaco—The Texas Co 
O & 2—Day & Zimmerman Lummus—The Lummus Co Texas Natural—Te Natural Gasoline Corp 
Delta—Delta Engineering Corp Macco—Macco Corp Treco—Refinery Engineering Co 
Dresser—Dresser Engineering Corp Mannix Gill—Mannix Gill, Ltd U.0.P.—Universal 011 Products Co 
Ebasco—Eensco Services. tne McKee—Arthur G. McKee Co Vuean—Vulcan Engineering Div 
€4A—Ehrhart & Arthur, ine M.C & 8—Merritt-Chapman & Scott Corp 1. G. White—J. G. White Eng. Corp 
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New Internal Coating 
protects pipelines 
against corrosion 
by crude oil, 
salt water, gas 


36” pipe to be laid by Transcontinental Gas Pipe Line Corp. being coated 
with Copon, containing Epon resin. Copon i 
Paint and Lacquer Co., Houston 


manufactured by Coast 


Ini ERNAL CORROSION of gas pipe 


lines has long been a costly main 
tenance problem. The solution is an 
Epon resin coating that stands up 
to corrosives, that does not flake or 
peel off, that can be readily applied. 


Such an Epon resin-based enamel 
is now going to work in nearly 300 
miles of line for Transcontinental 
Gas Pipe Line Corp. 


It’s a one-coat, amine-catalyzed 
system which, cured at atmospheric 
temperatures, gives the performance 
of many baked finishes never before 
obtained with any other cold-cure 


Epon resins are the epory polymer: 


January, 1956—-PeTROLEUM 


REFINE! 


Stock of 36” pipe, lined with Epon re 


coating. The Epon resin liner has 
complete adhesion to metals and 
extreme resistance to corrosion that 
keeps gas free of rust and pipe scale. 

If you need a paint that lasts 
longer, that has excellent adhesion, 
resistance to abrasion and impact, 
ability to withstand a wide range 
of temperatures, humidity and cor 
rosive atmospheres ask for Epon 
Call on 


offices for names of suppliers. Write 


resin coatings our sales 
for the full Epon coatings story in 
the brochure, “‘Planning to Paint a 


Pyramid?” 


made exclu ively by Shell Chemical ¢ or poration, 


For more data on advertised products, use Readers 


to be used by 


ll) 
A\\ ID 
| y 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago 
Cleveland «+ Detroit - Houston 
Los Angeles « Newark « New York 
San Francisco + St. Louis 


IN CANADA 
Chemical Division, Shell Oil 
Company of Canada, Limited 

Teronte + Montreal + Vancouver 


Service Cards, last page 


Transco 





NEW UNITS FOR 
PETROFINA 


Completed by 
LUMMUS 


AHEAD OF SCHEDULE 


ELOW GUARANTEED 
COST 


On July 30, 1955, Lummus 
turned over to Canadian 
Petrofina, Ltd., the 16,000 
BSD Houdriflow Catalytic 
Cracking Unit and the 3,000 
BSD Hydrodesulfurization 
Unit built at their new Point 
Aux Trembles Refinery near 
Montreal 
Construction on these two 
units began late in April, 
1954, with the client re 
questing that the plant be 
completed by September 1, 1955. Substantially 
ahead of schedule by March, 1955, Lummus and 
the client agreed to use an absolute minimum of 
overtime labor for the remainder of the project to 
allow simultaneous completion of other refinery 
facilities. Even so, the two units were completed 
ithead of schedule, at a cost below the original guar 
anteed maximum, 

Lummus constructed the Catalytic Cracking 
Unit complete with a charge heater system, Frac 
tionation Unit, and Vapor Recovery Unit. The 
Hydrodesulfurization Unit (built under Shell li- 
cense) is the second of these units in the world 

Lummus having completed the first at Stanlow, 
England early in 1955). An outstanding feature 
of these units is the electronic instrumentation for 
temperatures, pressures and flow rates, complete 
vith digital indication and adapted to automatic 
print-out logging and graphic panels. This is the 
first electronically instrumented Catalytic Cracking 
Unit in this hemisphere. 

Lummus engineers can save time and cut costs 
for you on your next project 

THE LUMMUS COMPANY CANADA 
LIMITED, 455 Craig St. W., Montreal Que. Engi 
neering and Sales Offices: New York, London, 
Houston, Bombay, Paris, The Hague. Sales ( ffices 
Chicago, Caracas. Heat Exchanger Plant: Hones 
dale, Pa. Fabricating Piping Plant: East Chicago 
Ind. Licensed Manufacturers of Heat Transfer 
Equipment throughout Canada 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


16,000 BSD Houdriflow Catalytic Cracking Unit 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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Accounting is an Effective 


Maintenance Tool 


Jackson D. Leonard 
Brown, Blauvelt & Leonard 
New York 


WHILE SIMPLIFIED accounting 
reports and procedures are widely 
used by production supervisors for 
cost control, there are few plants that 
use any type ol accounting report or 
procedure for maintenance cost con- 
trol. Why should this be? 

To develop the answer, we need to 
look first attitudes of the 


maintenance and accounting people 


at the basic 


Maintenance supervision is invari- 
ably suspicious and distrustful of the 
figures supplied by the average ac- 
counting department, and understand 
ably so. Since the accounting depart- 
ment is primarily interested in 
determining over-all costs and profits, 
they accumulate and consolidate cost 
figures of a similar nature and eventu- 
ally arrive at a single lump sum figure 
representing the total cost of main 
tenance labor and material for a 
month 

And while this figure is quite suit 
able 


purposes, it is of little value for con 


and satisfactory for accounting 


trol of maintenance costs 

On the 
people seldom understand the prob 
ol the 


and tend to be rather uncooperative 


other hand, accounting 


lems maintenance supervisor 
and resistant to requests for cost in 


formation from maintenance super 
vision 

In some cases, the accountants have 
to tur 


be- 


‘burying’ 


real cause for being reluctant 
nish detailed figures of 
ot 


capital expenditures in maintenance 


any type 


cause the practice of 
such costs 


the federal 


costs in order to write off 


as expenses, and reduce 

income tax liabilities 

But 
ol 


make known his needs to the 


in most cases, it is simple fail 


ure the maintenance superviso! to 


account 
the 


mainte- 


and failure of 


that 


ing department 
accountant to realize 


like 


simple figures of certain type 


nance operations must have 


avall- 
able throughout each month in order 
to exercise adequate cost control 


Secondly, it is usually true that 
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maintenance supervision has been 


made extremely “cost sensitive” by re- 


peated haranguing of today’s cost 
but few 


conscious managements, 


they 


in 


cases, have been given training 


in how to do a good cost control job 
The usual procedure involves a direct 
frontal assault by 


management upon 


maintenance during the 


ol 


maintenance costs down by 


supervision, 
get 
10 


the 


course which the directive to 
thos 
percent next month or else” is 
usual ultimatum 

Maintenance supervision very often 
little 
able that they 
ol 


ol 


has so cost information avail 


little real knowl 
the i 


have 


edgar why Or how costs art 


out line, or actually, whether they 


not, and thus 
they « take 


really 
take 


and lay off enough maintenance per 


are 


the 


CXCECSSIVE Or 


only action an 


sonnel to effect the desired reduction 
Third, and perhaps of chief impor 


tance, is the fact that management has 


paid the price to obtain methods for 


production incentives production cost 


control, production product control 


etc., but they have not been generally 


willing to pay this price to develop 


similar methods to streamline, im 


prove and control maintenance 
Having operated in the chemical 
industry as a maintenance consultant 


the writer can personally verify the 


this 
further 


along 
that 


simple accounting con 


correctness ot 


the 


Statement, 


with observation 


in 
most plants 
trols that will assist maintenance su 
pervision and management equally 
be established at 
and can yield substantial returns 


Ihe 


outline 


can relatively small 


cost 


chief purpose here will he to 


methods of accounting control 
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and procedure that can be readily 


adapted and have proven satisfactory 
n achieving maintenance cost contro 
In considering such methods, main 
tenance ipervision should remember 


there are two ol 


First 


cost 


that al pects rou 


all 


individual 


control the over mainte 


nance ind secondl 
iob costs 


So 


ind equipment cost 
all 


control fy 


lar as over costs are con 


cerned adequat« ures cal 
be furnished by the accounting depart 
ment without any great expenditure of 
but they 


tume or eflort on thei part 


must be instructed in the figures 


ire needed 


Qt chiet 


Weekly Time Reports 


unportance, is to have weekly repal 
labor hours of each maintenance 


all over 


information 


crew 
reported by daily totals and 


Suc h 


can be accumulated daily by the plant 


time hours shown 


tume keeper, and reported to each 


maintenance foreman on simple min 
eographed forms in pen il. once each 
week 


With such information, the mau 





Accounting methods 


what they can do: 
* 


efficient job. 
a7 





cannot substitute for a 


good maintenance supervisor . . . but here’s 
Help supervisors do a better and more 


Provide management with up-to-the- 
minute details of maintenance cost. 

Give management reasons for deviations 
in maintenance cost. 











The famous Lagonda 
1100 Series refinery motor, 
with Type UO cutter head. 


Cc lean =-@ uts A popular combination. 
go fast with 


You'LL BE BACK ON STREAM in 
record breaking time when these 
rugged Lagonda tube cleaners 
get on the job, Naturally it’s 
important you have the right 


super-hard cutter head and 1100 The long-surface Swing 
frame head—designed for 


Series motor for your particular coke 
d wide tolerance tubes. 


application. Call in your local 
Lagonda man to look over the 
situation; he'll gladly recommend a 
fast-cutting unit that will zip through 
coke in a jiffy, Contact him or 
write us direct in time for your 

next clean-out. Address Elliott 
Company, Lagonda Division, 
Springfield, Ohio. 


The type H-2 head — a favorite 
for tough, uneven coke. 


Catalyst Cleaner — tops 
a for removing spent 
catalyst from tubes and 


piping it away 


[ 
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ELLIOTT Company 


STL AM TURBINES © MOTORS © GENERATORS © OL AL RATING HEATERS © L/ECTORS © CONDENSERS © CENTRIFUGAL COMPRESSORS © [URBOCHARGERS © TUBE CLEANERS « STRAINERS j 


tenance supervisor can each week take 
a few minutes to note: 

1. Whether total shown is correct 
or not, as it is quite possible for the 
time keepers (or the foreman himself 
to make errors; 

2. Note the reason for all overtime 
hours while such reasons are still fresh 
in his mind; 

3. Note on the same form any large 
number of repair hours on any one 
job 


Weekly Repair Material Re- 
ports—In the same way, accounting 
can provide the weckly repair ma- 
terial totals to each maintenance fore- 
man, and thus give him the oppor- 
tunity to note large or unusual charges 
and investigate the reason for then 
while they are still fresh 

While such information is “after 
the fact,” a large part of cost control 
effort can be better focused and 
guided if the correct reasons for devia 
tions are known. It is a'so consider- 
ably easier to inform management at 
the end of the month, why costs are 
high, normal, or low if such weekly 
check information is available fron 


each maintenance foreman 


Job Costs—But the real job of 
cost control has to be done while re 
pair jobs are in progress and not 
afterward, and the only way to ac 
complish this control, is by the a 
cumulation of repair labor and repair 
material charges against each work 
order as it is being performed each 
day. 

It is in this area that the account 
ing department usual!y declares that 
such information does not serve direct 
plant accounting purposes, and such 
accounting must be performed by 
maintenance personnel, And usually 
such accounting is performed by a 
“maintenance clerk” rather than by 
accounting personne] 

Assuming that a work order systen 
is In operation, and job time cards are 
being used by each maintenance 
worker, then for an average mainte- 
nance department of 100 men, one 
maintenance clerk can in four hours 
time each day accumulate labor 
charges against each repair order fron 
the previous day’s time cards, and ac 
cumulate repair material charges fron 
the previous day’s stores tickets. 

Maintenance supervision can ther 
see at a glance, the total labor hours 
and material charges against each jot 
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QUESTION BOX 


WHAT is the “typical” American 
service station operator s reaction 
to price wars? 

(see article at right 
WHERE can you look for new 
program 
dealer meeting? 

(sce be low 
WHOM can you contact for tech 
nical service in the Gulf Coast 


Region? 


ideas for your next 


see next pade 
HOW can you prevent gel 
clogged he iting oil line 

sce next page 











ANOTHER DU PONT MARKETING SERVICE 


Wide selection of 
program aids available 
for dealer meetings 


During recent years, a wide variety of 
sales promotion aids have been devel 
ope d by the Du Pont Petroleum Chem 
icals Division. These are all designed to 
be readily adaptabl by any oil com 
pany for use in its own marketing pro 
gram. And they make ideal program 
material for dealer meetings 

A new movie, “When the customer 
says ‘KNOCK,’ ” is one example of the 
material available. This explains the 
common causes of knock other than 
gasoline quality and helps your cle ale rs 
answer custome! complaints in a sales 
manlike way. You can follow up this 
film with a series of cartoon booklets 
that will help the dealers remember its 
message, 

Another unique film presentation 
showing dealers how they can easily 
sell themselves is narrated by an ani 
mated cash registe! And there are 
flannelboard presentations on gasoline 
and lubricating oil quality. Chassis 
dynamometer and single-cylinder en 
vine demonstrations are also nie luck d 
For special programs, you can even ar 
range to use the Du Pont fleet of fuel 
test cars 
infor 
these 
and other dealer 
meeting aids, just 
get in touch with 
any of our sales 
offices Ask for a 
copy of “Sales 
Promotional Aids 
for Dealer Meet 


ings.” 


For more 
mation on 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


of a Series of Interest to the Petroleum Industry 


1956 


WHO is your “typical” dealer... 
and HOW does he operate? 


Many important facts about the man and his business are revealed in Report 
No. 4 of Du Pont’s continuing market survey, “The Service Station Operator” 


Phousands of customers form, confirm, or change their opinions of your 


company every day based on th HNpPressions racte by your service 
; | 


station operators Because of this, a composite, cross-section picture of th 


average dealer can be valuable to you in formulating dealer poli ies and 


sales promotion plans 


“The Service Station Operator’ is to price wars, and his interests in deales 
new Du Pont surves cle vie d to 4 1\ i 
you a clear, concise picture of the aver The 
age American dealet 
his business his 


ground 


oclation activitt 
tutistiy included in the report 
his employee we graphically illustrated with charts 
his back ind are enlivened by cartoon drawing 

petrol ui Vhis format make 


opinion 
his relation to his 
products supplier, and his motivation isy to reach, remember 
Phree reports on thi 
ready been published ind mace il ! 
ible to marketers by the Du Pont Pe lor e» 
troleum Chemicals Division dealer react to a price war in his own 

They cover | uch dealer retail marketing area? That is one of the fine 
functions as ralloneas tors influencing your busine vhich j 
credit and 


knowledge of produc ts 


the inportant pom 
ind refer to 
survey have il 


iJ What happens when 


unple how does the iverage 


station hou 
list Z 
idcitive 

enced price war the urve 

assets, and prices ind (3 OpmMions on ' 
= encountered them within the past year 
What did the do? I he bigue t per 
centage ol them met the competition 
Report No 4 1 the if owt price 4 number 
The fourth report in the cri Writ { the i howe el decided to hold out 
has just recently come off the pre ! nad refused to cut their price Other 
il 6 tabulated 


OVER 


deales covered in Keport No, 4 
ile Most of the dealer 


mailing 
vho ha ce Aperi 
found 
dealer meeting advertising, ce 


publication and sale tid 


cutting 


relation hip vitl 


mcomne ind reaction in thi urvey 


CUSSE the dealer interesting reaction ire 


employee his report 


for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company linc.) 





PETROLEUM CHEMICALS DIVISION 


NEWS 


"Dealer Survey” GULF COAST REGIONAL LAB MANAGER 


What's next? 


product testing and additives treatin 
\ fifth report on 


recommmendations for Du Pont custom 
Operator su isd published | in the Gulf Coast Kegion 

oon. This will be the ’ fore joining the Du Pont Compan 
ol the whole series of po } | ( Mr. ¢ eron was with the 
lopment Di 


chiming Con 


titi 
discu the interrelationshi ) i | F ir ind De 


( 


factor COVveTe? ) ) cy | I nad | 


neh a how dealer nv t 0 z savtowV i During hi 


PhCvu price Vill init tte vill coms i orked 
fect | oli 

\s part ot the continuing irket re : | i 
earch work of the Du Pont Petroleum 4 ‘ ) tic 
Chemicals Divisic this dealer , , ! it at Humbl 
is the natural follow p ob an vas emple ears | 
‘ on thee hou Iti habit ot con 1 ' sravit Meter | 


it ryvice tution Phe inter ‘ Hlouston 
vere conducted « on ! After starting his college caree1 
tial ba ] b National Anal ti the Univer { ) Lexa he transterred 
John N. C. Cameron, tnanager of the to the Unive ouston, where he 
Du Pont Petroleum Chemicals Divi received his B.S. degree in chemists 
Ba ed Onl pol onal inter oy ith MO It 1 il labor itor Iti bh uston Mi ( wneron i nie mber ol th 
,O535) service tation operator ‘ | ‘Tex is in charge of Customer service American Chen Societ 
lected b tha cientificeall ecturate 


Specialized cross-tabulations 


wei unpling method thi iive | 


representative of all the operators in Gel-Clogged Heating Fuel Line! 


the United State gut the results can | 
be broken down and cross-tabulated to | ... you can avoid this complaint 
ive a trou unple of any of four geo 
‘y iphric il aren Vira h of clowu d fuel linne co nplaint ibout 2 pound D LOO0 barrel 
And in addition to the regular distri } ¢ in quick] jock ou into some rather This mean t ou can, in most 
bution of re ports to marketing execu | embarrassing ituation On the other Cause msure yo uinst the harm 
tives. the entire survey has been tabu- | hand, you can easily avoid this kind of ful effects of copper—and promote bet 
lated on IBM card which will give a trouble before it start ter customer relation too—at a cost of! 
vide variety of pecialized bre ikdown If the fuel oil is at fault, the clogging less than ' cent per barrel 
to meet the individual needs of variou enerall occurs in the line leading For best result it is recommended 
oil companie from the fuel oil storage tank to the that you use DMD in combination with 
lor more information about this sus | burner, or at the screen ahead of the Du Pont Fuel Oil Additive No, 2 which 
( just get in touch with any of our fuel pump This clogging is generally guards against sludge 
iles offices listed below due to the formation of a gelatinous 
material, And copper or brass are the THIS BOOKLET de 
culprit scribes the propertie 
Since the feed-in line and the screen uses, and methods of 
ire often made of coppel alloy these addition of DMD if 
re a potential souree of copper mer <aipe pater 
capticde If formed in sufficient quan 


listed below will be 
titi the mere aptice become ur la glad to send you 
tious inp mature So to prevent the clog 
ving you must protect your fuel against 


the harmful effects of copper, 
Here's how 


You can le Ip issure adequate protec 

tion with DMD (Du Pont Metal Deac 

tivator It hly effective in most 

fuel oil stock in low concentration Better Things for Better Living 
| through Chemistry 


————— Petroleum C hemicals 


Sales Offices 
CHICAGO 
wo) 
tos > 
NEW Y¢ N 
PHILADELPHIA, PA Pe 
IN CANADA 
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As Management Sees It... 


while it is in progress, and steps can 
be taken to limit or control the costs 


on any one job 





This “in process” type ol cost con- | 
ing large jobs from running over esti- I 


mates, and getting out-of-hand 


Equipment Costs— However, 5 R-S BUTTERFLY VALVES 


equal value is the fact that these a 
cumulated labor and material charges : 
on each completed work order can 

be entered on a cost card that can be | FOR FASTER DELIVERY 
established for each piece of plant 
equipment Then at the end of each 
sIx-months period, the total cost of 
maintaining each building, and each 
piece of plant equipment can be a 
curately determined. With such in- 


S 
formation available, a good mainte 


| R 

nance engineer can perform individual BUTTERFLY VALVES 
case studies” to replace or modify 

equipment that is costly to maintain 

In some Cases, he can begin process 

studies that can sometimes alter, mod- 

ify, or change process conditions in 

order to reduce maintenance on cer- 


tain equipment When the delivery date is important, you can get faster 


he value of job costs and equip service on standard R-S Butterfly Valves. Based on the 


ment costs have been proven in many results of previous experience, R-S Valves are now stand 
plants Studies have shown that there ardized. All components for those most commonly used 
is ample justific ation for the expense in sizes trom 4” to 48”, are carried in stock, ready for 


f gathering these costs assembly 


. : 
Sut while the value of such ac- 

R-S Butterfly Valves give you positive dependabl per 
counting has been recognized, the 


‘ ' formance. You get the advantages of 
methods employed oiten are Costly 


ind far too complicated. One plant * complete control in all positions of normal 
that went into an extensive mainte regulating range 


nance program, wound up installing 
fast regulation and closure 
i very expensive battery of punch 


card machines and operators to ac- minimum pressure drop that saves power 


cumulate job and equipment costs 
compactness and light weight at less cost 


[his information could have been ac- 
umulated by 1% full time clerks, 
aided by a few simple pieces of inex- , ; This new Catalog will give 
: you complete dimensior 
specifications, layout draw 
system. and six post files ings and materials for all R- 
Butterfly Valves in the pres 
of such accounting, it is usually found 44 ij ae eee ae Sane Soe 
‘ o. ally Yee standardized to date. A 
that little attention is given to the , others are added, new sec 
’ é yet? ? ' HYDRAULIC GATES & HOISTS 
work place of the maintenance clerk Peg 4.3 ih, tions will be published. To get TURBINES 
ae ih a free copy and assure your 
or the equipment he is given to work eye 4 p91 4 self of future sections, con PUMPS IE ACCESSORIES 
with. When the clerk’s work place is | . a tact your SMS representative 
i : or write to S. Morgan Smith 
Company, York, Pennsylvania 





pensive equipment suc h as a card file 


In plants that comp!ain of the cost 


TRASH RAKES 


irranged properly and equipped 
properly, it is easy for one clerk to a 


umulate job costs for a 100-man 


maintenance departme nt, enter com 
ROTOVALVES FREE-DISCHARGE 
pleted job costs on equipment cost VALVES 
Mi N SMI ms mt 
cards and still have time left to help o > ; CONTROLLABLE 
} a iq BUTTERFLY PITCH 


order maintenance material, and per VALVES SHIP PROPELLERS 


form other odd jobs AFFILIATE: S. MORGAN SMITH, CANADA TORONTO 
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In furnaces as in processes 
compare the desion 
to judge the advantages 


The wall construction of all 


Petrochem -Isoflow Furnaces 
AS an example 


is designed for 150°F' maximum 


outside shell temperature. 


I 12.3” 


195°F 
Steel 


(too 
hot!) 








PETROCHEM | | sala | 

ENGINEER ONSTRUCTIO j ; i 
CONSTRUCTI f 

MONOBLOCK AND , ,ON TF ICTION 


MON 
CONSTRUCTION 

i 
INSULATION “FIREBRICK ) a 


? = 


5450 Ibs. per 100 sa. ft. 2900 Ibs. per 100 sq. ft. 























1250 Ibs. per 100 sq. ft 
*Based on B & W values 


‘The Petro-Chem design provides a thoroughly engi- The use of monoblock and insulating firebrick laid as 
neered wall construction. It is built with two tiers of a circular arch provides many advantages over a one- 
monoblock supported on 18 inch centers and a circular piece monolithic lining, including: 

arched wall of insulating firebrick. The inside of the ]1—Low weight, 2—Low heat conductivity, 3—High 
steel shell is protected from the possibility of corrosion hot crushing strength, 4—Low expansion coefficient, 
by a one-eighth inch thickness of Staylastic cement. 5—Resilient compressible backing, 6—Long life, 7—Nil 
This type of construction, independently supported maintenance. 

monoblock and the circular arch of firebrick, bonded Also, this construction has low heat storage capacity, 
with Smoothset mortar, assures optimum efficiency and speeds both heating and cooling. Its light weight 


minimum maintenance. requires less concrete foundations and steel supports. 


PETROCHEM-ISOFLOW FURNACES 
UNLIMITED 0M COLE... CARP ACIVVY ... BUTT 
PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: Rawson & Co., Houston * Wm, H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * 
Faville-Levally, Chicago * D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston 





International Licensees and Representatives: SETEA—$.A. Commercial, Industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Or. C. Otto & Comp. G.M.B.H., 

Germany * Birwelco Ltd., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe Anonyme 
Belge, Liege, Belgium * Huertey Italiana $.P.A., Milan, Italy 


For more data on advertised products, use Readers’ Service Cards, last page PETROLI 
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Disaster Brought About 
Improved Human Relations 


R. W. Callahan 

Monsanto Chem 

Texas City, Texas 
OUT OF THE 


caust of April 16, 1947. has grown an 


lexas City holo 
expanded Monsanto Chemical Com- 
From the tangled debris 
194; 
a plant nearly 


both physic ally 


pany plant 
and shattered organization of the 
explosion has grown 


four times as large 
and personnel-wis¢ 

Visitors are amazed at the rebuilt 
and enlarged facilities at ‘Texas City 


But one cannot weigh as easily the 
expanded human values that exist in 
the plant 

than a 


Monsanto’s 


They are a vital. dynamic. vig 


Human relations are more 


topic for discussion” at 
plant 
orous part of the every-day life. Al 
and changeable 


though impel fect 


they are always challenging 
Human relations in maintenance at 
Texas City cannot be divorced from 
ubject 
different 
individual, (2) the 
st field 


used meth 


over-all company policy. ‘Th 
Is approat hed from thre: 
anele a l the 
group and }) the civic inter 
of endeavor. Many widel) 

ods are employed for furthering human 
Monsanto feels that it 


reatest achievement has been the sin 


relations, but 


cere teamwork that was an outgrowth 
ol the dark days of the explo ion. The 
“oldtimers” formed an inspiring team 
reconstruction days. led 


Eckert then 


spirit of loyalty, un 


during these 
by H. K 


Manage! 


Griz 
Then 
selfishness, and cooperation still don 
vhich 


sential to good human rela 


plant 


nate the friendly atmosphere 
] Oo ¢ 


tions 


On the individual level this friene 


line . perhaps Our most aluabl 


All pe rsonnel feel the 


the ncere 


asset mpact ol 


interes rson b 
his fellow associate 


{ft 


affected concern for the 


developed a fam 
oul plant 


This feeling 
all levels of the 


OMmMpans 
humans 
maintenance torce 


na | confined to nore Within 


climate man othe rwi 


Jay ar 1956 


common 


human relations programs have taken 
on a new ineaning 

All persons enjoy the benefit of first 
rate programs covering the are: 


medical treatment, safety, sick 


insurance. retirement and vacation 


I he personnel department is unusu 


ally thorough about indoctrinating 


new employees and the company has 
comprehensive training periods which 


are augmented by considerable indi 


vidual attention by the supervisors 


The hourly maintenance worker is 


encouraged to advance and the ma 


jority of promotion ive made from 


the ranks Apprentice 


training pro 


grams are in effect for most craft 


and on the job training is stressed 


The craftsmen are rotated about the 


Various areas as frequently as pract) 


cable to broade Nn the iW pecihe ¢ x pe ! 


Personal ilety equipment 1 up 


plied to each individual and special 


clothing, tools, ete. are upplied wher 


needed, Personal locker tools, rain 


benche ire pro 1ded 


bac h 


ell informed of all 


ar. and worhk 


the compan Man 3 


kept 
ez int and com 
pany allan by maga; bulletin 


letters and 


\ clearl 


cedure 


rroup mee 


ck rine d 


ind earl deci rT) 
When reque ted to 


personnel are fi 


compl ill 


ert 


appropriate 
iry are upp 
COMpans 

Ih mamtenance 
all the usual benefit 
In addition 
portunitie 


ntenance 
Human Rela 











ROBERT W 


Vises the 


CALLAHAN supe: 
maintenance of oxygen, acct 
ylene and waste-disposal plants tor 
Monsanto Chemical ¢ 
iz Xa ( ity Betore 


cCOTMpany in 


ompany in 
lexas jomninyg the 


195] 


ope ratotr 


Callahan was a 


refinery in thermal crackine 


vith Union Oil ¢ ompany of Calton 
nia. His 


background also include 


everal years a construction super 


a 
intendent with Chemical Constru 


tion ¢ orporation 





Dalla 


1 he company encourage attend 


ince at rious technical meetin 


ind pa the « xpenses ol the employe 


Annual 


Show each yeat 


Individual ire sent to the 
Plant Maintenance 


ind to other 


meetin 0 interest to 


mice upervisor erve or 


COMM mittee ind conduct 


alet pro 


hich help broaden them « 


meetin uch i 


' 


idil idual encouraged 


pecial a lwninent ind assum 
mum respon ibalit to 
tion Lhe 


Kept 


prepal 
it higher po mainte 
Uupervisor well-informed 
and | upphed with the 
he needs in 


Spee il II 


broad an 
vill pe riniit 
individual 
ion 


all po 


ibove 
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money and delays in countless in 
stances 

A weckly meeting is held by the 
maintenance superintendent with all 
supervisors to discuss departmental 
problems and exchange information 
Group salety meetings ar held at 
least once a month Spec ial meetings 
are conducted to cover unusual prob- 
lems which concern only specifi 
groups 

Group sports are encouraged such 
as departmental baseball, bowling 
golf and tennis teams. An employe 
social club conducts various dances 
picnics, and outings and operates a 
store for the benefit of the group 

Plant management and plant unior 
committees meet weekly to discuss 
problems concerning the plant as a 
whole Soth hourly and supervisory 
maintenance personnel are well rep- 
resented on these committees 

The maintenance department has 
a well trained and organized volun- 
teer fire crew which works with other 


groups in an emergency 
Sut above all, the maintenance 
- low cost AW SUPER-DIAMOND group is a “shirt sleeve” organization 


ECONOMY ROLLED STEEL FLOOR PLATE | which operates as an informal team 


and most members know each other 


Ordinary flat-soled shoes — rolling stock, too— move safely by their first names. “The office” is 
over SUPER-DIAMOND’s traction treads—from any angle of always open to anyone and this en- 
approach, The raised diamond pattern—40 steel diamonds courages co-operation through all 
to the step—has been exclusively designed and engineered | levels of the organization, During 


for maximum foot safety at minimum cost | turnarounds and emergencies _ the 
No other floor plate can match A.W. Super-D1amMonpD | teamwork is notably high and every 
for safety, durability and easy maintenance at so low a cost. | one is willing to pitch in for the com 
Write for detailed information | mon good. As a group the mainte 


: nance men are unusually helpful is 
®@ No matching problems @ Easily fabricated 


aiding new employes or men _ pro 
® Fast installation @ Cleans, drains rapidly 


moted to greater respon ibilities, get 
@ Takes years of abuse established in their new jobs 
Recently a much needed plant was 
forced to shut down unexpectedly 
The work normally requires 96 hours 
to complete from a_ maintenance 
vie wpoint The word was passed 
verbally throughout the organization 
that this unit was a “hot job” and t 
save all time possible in the maint 
“The diamond in the rough . . . a gem of a flooring.”’ | nance downtime. In cold rainy 
. . weather the typical sized crew raced 
ALAN WOOD STEEL COMPANY 


For plants where oil against the clock on a 24 hour day 
Conshohocken, Pa water 





ind grease raise and returned the plant to production 
Please send A.W. Suren-Diamonp Booklet S!)-s special problems of slip ? 

ping accidents, we suggeat 6 hours ahead of s¢ hedule A job ol 
wane i check on the special thi . Id be ‘d ; 
qualities of A.W. ALorir us re — on a ae 


the world’s only abra | ahead”—the difference was that elu 
sive rolled steel flooring | 


Vith 


Company 





sive morale and co-operation we all 








Addrens hope for when we talk of human 


City Zone State , relations 


Other products: A.W. ALGRIP Abrasive Rolled Steel Floor Plate—Plates—Sheets This 


group and individual effort 
—Strip—(Alloy and Special Grades) 


236 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





_~ 


6-B DISTRIBUTORS 


Atianta . . . S¥camore 4-9511 
Billings, Mont. . . 9-2419 
Birmingham, Ala. . . 4-5461 
Brookline, Mass. 

LOngwood 6-6381 
|. ¥. . . PArkside 3710 


Chicage . . WAterfall 8-8135 or 
FUiton 5-0550 


Cincinnati . . . CHerry 1-7435 
Cleveland . . . Skyline 1-4200 
Columbia, $. C. . . 2-3361 
Columbus, Ohic . FAirfax 6033 
Dallas, Tex. . . PRospect 7300 
Davenport, lowa .. . 2-6205 
Benver, Colo. . . CHerry 4-6569 
Betroit . . . TAshmoo 5-6000 
Ei Paso, Tex. . . 3-9611 

Fargo, W.D... 4411 

Ft. Smith, Ark, . SUnset 3-1155 
Ft. Wayne, ind. . ANthony 8482 
Ft. Worth, Tex, . FOrtune 4827 
Greensboro, N.C. . . 2-5250 
Gulfport, Miss. . . 3866 
Houston. . . !Ackson 9-4649 
indianapolis . . MElrose 5-3451 
Jackson, Miss. . . 3-3597 
Jacksonville, Fla. . . 6-7636 
Joplin, Mo. . . MAyfair 4-4366 
Kansas City, Mo. . GRand 1-0700 
Little Rock . . FRanklin 2-7221 


Los Angeles . ANgelus 3-6961 
RAymond 3-6521 


Louisville . . . JUniper 4-7845 
Memphis . . . JAckson 6-7321 
Miami, Fla. . . 65-2595 
Milwaukee . . GLenview 3-6786 
Nashville, Tenn. . . 4-6661 
New Haven. . . MAin 4-7682 
New Orieans, La... CAnal 7781 
New York... WOrth 4-8550 
Okiahoma City . REgent 9-2825 
Omaha, Nebr. . . ATiantic 1155 
Philadelphia . GArfield 6-8240 
Pittsburgh . CHurchill 1-7100 
Phoenix, Ariz. . . ALpine 4-9764 
Raleigh, N.C... 2-3501 
Richmond, Va. . . 82-6748 
Rockford, iil. . . 2-3711 
Salt Lake City . . Elgin 9-1966 
San Antonio . . TAylor 2-1509 
San Francisce . SUtter 1-5967 
Savannah, Ga. . . 62461 
Seattle, Wash: . . SEneca 7250 
St. Louwls . . CHestnut 1-0445 
St. Paul... Midway 6-7865 
Syracuse, W.Y.. . 73-0216 
Tampa, Fla... 4-4911 
Tulsa, Okla. . . CHerry 2-3145 
Tupelo, Miss... 2245 
Washington, D.C. . . AD 4-1928 
Wichita .. . Amherst 7-1208 
See our 
Sweet's Arch a 
Plant Engineering Files 
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Anyone 


ing for you. Anyone can handle this new 
lightweight and indestructible insulation . . . 
anyone can apply it by simply spreading the 
single seam and snapping the material over 
the pipe. 

As the photo indicates, if you can put a 
man in contact with a run of pipe, he can 
quickly insulate it all by himself with Snap*On. 
The one-piece construction of Snap*On re- 
duces labor cost of installation one-third, in 


An 


can apply 


[ \ ) : 
CNA EO 
Versatile is the word for G-B Snap*On, the 
new one-piece pipe insulation molded of fine 
glass fibers. Whether you need pipe insulation 
for hot or cold piping, in the plant or outside, 
in %”" to 33” sizes, Snap*On is the pipe cover- 


many cases. Waste is nil, even though plant 
workmen have never used the product before 
nor received any special training in its appli- 
cation. 

If you can’t say as much for your present 
pipe insulation, call your nearby Snap*On 
distributor whose phone number is shown in 
the adjoining column. He'll furnish you sam 
ples and complete technical data that will 
prove to you that for thermal efficiency, low- 
cost application, and permanence, there's 
nothing like G-B Snap*On. Call him today. 


GUSTIN BACON ancora 


Thermal and acoustical gloss fiber insulations ¢ 


Pipe couplings and fittings © 


Molded gloss fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 


For more data on advertised products, use Readers’ Service Card 


last page 





Tough as leather protection 
for exposed insulation with 


WEATHERCOAT 





...-the asphaltic coating 
that stays “‘ALIVE’’ 


Thermal insulation on outdoor operating facilities needs a “raincoat.” 
This material depends upon small air spaces formed by the flake 
fibers, or spheres of solids in the insulation itself to retard the flow 
of heat (or cold). Should moisture fill all or part of these air spaces 


the efficiency of the insulation would be seriously affected. 


Weathercoat gives lasting protection. Weathercoat has an ex 
tremely high resistance to moisture in all its forms. (It has a Perm rating 
of 0.0175 for 0.10” thick dry film.) It is a factory compound of asphalt 
emulsion and mineral fillers and fibers that sets to a smooth, tough and 
pliabl finish, Because no clays or other hydrophilic fillers are used in 
Weathercoat, it stays ‘‘alive This assures long lasting protection for 
insulated surfaces 


Nation-wide acceptance. Many of the largest refineries, chemical 
plants and power stations in the nation are regular users of Weathercoat 
both for maintenance and for new construction. During the last year alone 
over 5 million sq. ft. of insulation have been coated with Weathercoat 


The Laykold Engineer in our office nearest you will supply full details 


E. Providence 14,R.1. Perth Amboy,N.J 


Baltimore 3,Md Mobile, Ala 
APA ERICAN 
Bitwenwis 2. Asphalt 


COMPANY 


Tucson, Ariz Seattle, Wash 
St. Lovis 17,Mo 


Oakland 1, Calif 


Baton Rouge 2,la 

Inglewood, Calif 

Portland 7, Ore 
San Juan 23,P.R 


200 BUSH ST. « SAN FRANCISCO 20, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page 
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Cincinnati38,Ohio Columbus 15, Ohio 


Washington 5,0.C 


has produced better relations with 
other departments, Although we nat- 
urally have our disagreements the 
general spirit of putting the job first 
has prevailed with great benefits 
Throughout our rapid expansion we 
have managed to meet extreme de- 
mands on personnel and still retain 
the essence of teamwork which has 
been the keynote of this plants’ 
human relations program. This same 
friendly climate is one of the major 
reasons for our exceptionally low 
turnover of personnel, which is of 
great value to a company that needs 
trained men 

Like most maintenance depart 
ments we never seem to have enough 
men tools Ol time and never run 
out of jobs. In spite of the constant 
pressure to meet schedules and man 
emergencies the department always 
manages to solve the problem and 
takes a fierce pride in doing so 

For a city with 25,000 population 
Texas City is blessed in many way 
Due to the large modern plants and 
the income derived from them the 
city has above average financial re 
sources, But even more important 1s 
the wealth of the cosmopolitan peo 
ple from all parts ol the world who 
participate so ¢ nthusiastically in civi 
affairs 

Monsanto maintenance personne] 
are prominent in community activit 

With Company policy encouraging 
them Monsanto peopl are able to 
devote the time and effort to be suc 
cessful in any worthwhile civic ven 
ture 

It is felt that all our neighbors in 
indust: can match the physi il 
human relation 
programs offered at Monsanto. How 
believed that the 


facilitie and the 


evel it 
challenge to all industry is 

field of human relations and 
excellent beg 
which we have had at Texas Cit 
The ¢ Mmipany has its gripe 


proud of the 


debate 
difference of opinion, and rough 
pots like any large group of human 


but realize that time patience ind 


increased skill in working together 
will produce great reward 

Lin { 1 } 

AVING up to a FOO Wuinan Tela 
tron program such as the Maint 
nance department offers 1s somewhat 
like abiding by the Ten Command 
ments; it is impossible to be perfect 


but is fun trving ++ 











Cooper 


, he 


alio \ 
Bessemer Corpor : 


Here’s Why You'll Want a Copy of the 


NEW GMXD COMPRESSOR BULLETIN 


® If you have a stake in compressor operation, or are 


interested in learning more about the latest develop- 
ments in compressor efficiency and economy in the 265 
to 660 horsepower range, merely complete and mail 
the coupon below. You'll receive the brand new Cooper- 
Bessemer GMXD bulletin. 


This 20-page bulletin describes the latest cost-cutting 


developments in V-angle engine-driven compressor de- 
sign and construction — developments that mean im- 


MOUNT VERNON, OHIO 


COOPER-BESS 


GROVE CITY, PENNA, 


MER 


New York City © Seattle, Wash. © Bradford, Po. © Chicago, lil. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, los 

Angeles, Calif. © St. Lovis, Mo. © Gloucester, Moss. © New 

Orleans, la. * Tulsa, Okla. © Cooper-Bessemer of Canade lid., 
Edmonton, Alberto—Halifax, Nova Scotia. 


proved fuel economy, greater capacity and broader 
practical application. 


Other features of the bulletin include detailed cross- 
sectional diagrams, space plans, typical installations, 
specifications, operational advantages, and complete 
information on GMXD packaged units. 


Learn for yourself how these Cooper-Bessemer ad 
vantages are paying off in field gathering, in refineries, 


and petrochemical operations, Request your copy today. 


The Cooper-Bessemer Corporation 
Mount Vernon, Ohio 


Please send me Bulletin No. 76 describing the Cooper Bessemer 


Type GMXD Compressor Unit 
Name 
Company 


City State 
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)THE MASTER ELECTRIC ‘CO., DAYTON, 0.,US.A.@) 


Right-Angle Shaft Gearmotors 





What are your power drive requirements? Here 
at Master, with the widest selection in the nation 
to choose from, you're sure to fill your needs 
quickest and best 

Need something special in gear reduction— 
electric brakes — variable speed operation— fluid 
drive or special mounting? Or would some of CT mmm 
our standard models ('%4 to 400 H.P.) fill the , 7 
bill? You'll find the answer here! And remember, 
all Master components are engineered to form 
combinations of units in one streamlined, com- 
pact package of efficiency. Name your need and 
the name that fills it is Master—for greater sal- 
ability of motor driven products; for increased 
productivity of plant equipment. 





Motor Ratings 1% to 400 H.P. All phases, voltages and fre- | 
quencies, ) 

Motor Types Squirrel cage, slip ring, synchronous, repul- Speedrangers 
sion-start induction, capacitor, direct current. 

Construction Open, enclosed, splash-proof, fan-cooled, ex- 
plosion-proof, special purpose. 


Speeds Single speed, multi-speed, and variable speed. 


Installation Horizontal or vertical, with or without flanges 
and other features. 


Power Drive Electric brakes (2 types)— 5 types of gear 

Features reduction up to 432 to 1 ratio. Mechanically 
and electronically-controlled variable speed 
units—fluid drives—every type of mounting. ; 





ELECTRIC COMPANY a —_ 
DAYTON 1, OHIO 


Standard Motors » to 400 HP 
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Formula for smooth .. . 


Operations-Maintenance 
Coordination 


Closer cooperation between the Operations 


and Maintenance departments is the goal of every com- 


pany. Here’s how Brea Chemical solved it. 


Harry E. Kinsella 
Brea Chemicals 
Brea, Calif 


Inc. 


A GOOD TEAM, well 
in fundamentals, is the key to smooth 


grounded 


Operations Maintenance relations 
Here are the essentials of the system 
used by Brea Chemicals, Inc., at the 


Brea plant in California 


@ Employes well schooled in depart- 
mental objectives, responsibilities 
and authorities. 
Centralized interdepartmental con- 
tacts. Two operations co-ordinators 
and the maintenance planner de- 
termine job priorities—jointly p!an 

synchronized activities—strive to 

have scheduled maintenance repairs 

accomplished as planned—and ad- 
just job priorities to accommodate 
the master operating plan. 

@® Streaml.ned 
dures 

° Periodic 


mental relations 


methods and proce- 


review of interdepart- 


the 
this ¢ Jperations 


Fo'lowing is a discussion of 


cardinal points in 


Maintenance plan: 


Common Objective 
ploye in the departments must be 
the the 
Manufacturing department, i.¢ 


Each em- 


aware ol prime purpose ol 
to ob 
tain the maximum production possi- 
ble with the basic existing facilities at 
the lowest cost consistent with Com 
pany standards of safety, workman- 
ship and materials 
Define Authority 

the 
“hub” of the plant organization and 


the Engineering & Maintenance de- 


T he ( Jpera- 


tions department is recognized 


partment acts in a service Capacity 
The Operations department has full 

responsibility for facilities within it’s 

1956 
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jurisdiction. Any request for work on 


these facilities by any department 
must be approved by authorized oper- 
atin? personnel 

Operations instructs what is to be 
done and the Engineering and Main- 
tenance department determines how 
the work is to be accomplished and 
is held accountable for the job expen- 
ditures 

Operations determines the priority 


of maintenance work requests ‘J he 





Meet the Author 


HARRY E. KINSELLA, with Union 
Oil Company of California 
1941. is 


and 


since 
enginecring 
maintenance 
superintendent for 
the afhliated 
Chemicals, In at 
brea Calif Kin 
sella started with 


the pare nt company 


brea 


as an engineer and 


later served as a 

supervisor in the 
Maintenance and Operations depart 
ment at Union Oil’s Oleum refinery 
Before taking his pres¢ nt po t at brea, 
Kinsella 
necr in Us 
Proce 


tion departments He later was named 


nion ¢ i] a 
off c 


Engineering 


served | an engi 


home and in the 


and Construc- 
assistant superintendent of the Main- 
tenance department at Oleum, and in 
ear'y 1954 was appointed to his pres 
ent position at Brea. He holds B.A 
B.S Ch.Eng. degrees Co 


lumbia University 


and from 


the 
when request d or advises ¢ dpe rations 


maintenance section does work 
why the job cannot proceed and re 
quests a change in its priority 

It is the responsibility of the Opera 
tions department to isolate the process 
equipment and/or piping and prepare 
the 
advance of 


same for maintenance 


crews in 
scheduled job starting 
times 


mines when repair work is completed 


Maintenance section deter 
from the standpoint of workmanship 
and materials and is held accountable 
the work 
SC hedul and the quality ol the repall 


job 


for unnecessary delays in 


Safety is the responsibility ol every 
employe 
Operations and Maintenance col 


of blanks 


required for the var.ous repair jobs 


laborate in establishing lists 


Operations initiates plan sheets re 
quired for “hot work” 
Hot 


resort, Le 


welding, and 


vessel entry ) work 18 


used only 


as a last when the equip 
ment or piping cannot be isolated and 
removed for work in an “open” area 


The Safety 


partie nts 


and Maintenance de 


approve all “hot work 


plan sheets 


Work r quest must be signed by the 


operator whe n he rt le ases equ pri nt 


to a maintenance 


crew The mainte 


nance mechanic must indicate his ac 
ceptance of the equipment as 
the 


reluse to 


sale to 


work on by also 


signing work 


order Maintenance can 


work on any job where safety of their 
personnel or plant equipment is in 


que stion 


Organizations, Methods & Proce- 


dures. ‘Two 


operation coordinator: 


former Shift Supervisor 


routine work 


screcni all 
reque { Oniginating in 
the arcas 


Dhey 


recom ile 


under their 


jurisdiction 


eluminate duplicate reque { 


diflerences between eque 


shilt 


that i 


for similar work from the 


turn 


requests for work 


economically justified to the o 
nator with explanation wh request 
will not be approved and set realists 
completion dates for work requ ted 


nate 


operations coordinator ore 


request forms to the Ein 


rincering 


section requiring estimat nda/or 


capital work approval 
‘The Maintenance Planne: 


mechani 


manacement 


lormer 


and maintena upel 


VISOI is the focal point f interde 


partment contract 


I hie operation 


maintenance 


the 
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FOR SOLVENT FRACTIONATION 
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KOCH FLEXITRAYS 


SOLVENT FRACTIONATOR SERVICE 





5‘ 0” ¢, 19 Trays on 24” Spacing 
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Phe above graph illustrates the clean separation of relatively 
short boiling range solvents. The required flexibility and high tray 
efficiency for such separations has always presented a challenge 
to tray designers 

Numerous repeat orders from large solvent produc ers indicate 

an eventual complete changeover from bell caps to Flexitrays for 
this exacting service 

Flexitray’s adaptability to existing downcomers and supports 
makes such replacements highly economical. The performance 
records of the Koch Flexitray are outstanding. Wire, write, 


or phone us on its application to your problem 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS naesen TRAYS 
321 WEST DOUGLAS — witwin +. KANSAS 


REPRESENTATIVES 


Tulsa, Oklahoma, Repr Houston, Texas, Repr Eastern, Repr Pittsburgh, Pa., Repr. West Coast, Repr 


lot Crawford Engineering Co. pb +. Foster C Jacobs Engineering Co 
W. C. Myers Co Aipne - ome Co 295 Madison ri or SOMPANY §—3018 East Foothill Bivd 
Wright Building P. O. Box 12371 New York, New York 501 Alcoa Building Pasadena 8, California 
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Sier-Bath 


sequences requiring synchronized Op- - Pumping lube oils for 
eration-Maintenance procedures and | a 2 
with the aid of the safety supervisor | GEAREX more than 5 years with 
plan safety into every maintenance 


repair job. | minimum downtime at 
The maintenance planner and his 
staff estimate job sequences, ¢ rafts and SOCONY MOBIL OIL co., INC. 


man-hours for all work requests and 








prepare bills of material for all work 
requests with the exception of those 
referred to the Engineering section 

he maintenance planner strives to 
schedule work requests in such a man- 
ner that the desired completion dates 
are met. However, if this objective 
cannot be achieved, the plannet col- 
laborates with the operations coordi- 
nator to adjust job priorities or con- 
tract Manpower as necessary to syn- 
chronize maintenance repairs with 
the Operation plan 

Urgent work requests are phoned 
into the planning office directly from 
the operating units. Unless an emer 
gency exists the planner advises the 
operations coordinators of these ur 
gent work requests and again they col 


laborate in the determination of the 24 Sier- Bath ‘‘Gearex'’ Pumps, internal gear and bearing type, are used in lube oil blending 


service at Socony Mobil's Greenpoint, Brooklyn Refinery. Each size C-3 "Gearex" Pump delivers 
Methods and proce dures are 150 gpm. at 95 psi., with a viscosity of 2000 SSU and is driven by a 15 hp., 1750 rpm. moter. 


streamlined as necessary to assure Pumps have built-in relief valves 





scheduled jobs to be dropped 


completion of maintenance work as Sier- Bath "Gearex" Pumps pete “Gearex" Pumps provide 
rapidly and safely as possible. A good positive displacement, pulseless 


preventive maintenance program, de flow .. quiet, vibrationless operation, 


tailed joint planning and good inter- | ae a) _ Direct-connected up to 1800 RPM, 


ce partmental communications includ A they require no reduction gears. Por 
. : . sustained high volumetric efficiency 

ing briefing sessions before multi- 

; : and long life there is no rotor-to-rotor 

SOeeree jobs result in less off-stream or rotor-to-casing contact Low pres- 


time for maintenance repairs sure on stuffing boxes provides easy 


Jer) ic wie » Ths servicing 
Periodic Review of Interdepart- EXTERNAL GEAR & BEARING TYPE 


mental Relations. There are bound to | for non-lubriceting liquids Horizontal or vertical models to han- 
dle 42 to $00,000 SSU,, 1 to 550 GPM 


be differences ol opinions, clashes of 
at 250 PSI for viscous liquids, 50 PSI 


personalities and strained relations in 

; . for water. Corrosion-resistant alloys, 

any operation involving human be- steam-jacketed bodies, water-cooled 

ings. The Operation and Engineering bearings, other adaptations to meet 

& Maintenance de partments have individual needs. Call your local Sier- 
° $3 > . . 2 . - 

trained their personnel to settle dif- Bath Pump Representative : send 

for Bulletin G-2. Sier-Bath Gear & 

INTERNAL GEAR & BEARING TYPE Pump Co., Inc., 9261 Hudson Blod., 

for lubricating liquids North Bergen, N. J. 


ferences at the proper level on a man- 
to-man basis. However, should this 


fail the next organization level is 


brought in to resolve the problem © 
Good departmental communication ier- a p MPS 


and periodic reviews ol interdepart- 

mental relations by the top super- ty 

visory personnel prevent minor pel ‘ 

sonnel problems from becoming seri- Rg 
ous enough to open breach 


a in 


Screw Pumps op ® 
Operations-Maintenance relations ° Coaven® Pumps Bydron® Pompe 


a ae 50th Anniversary Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings Member AGMA 
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..-1sa K & M six-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coefficient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 

example, actually average 140°, of cross- 

sectional pipe area. There’s more space for 

fluid to flow ... smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size K & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve. 

Inner valve open areas, on the other hand, 

average only 80°%, of cross-sectional pipe area. 

Therefore, flow restrictions occur principally across the 

inner valve ... where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 


through the K & M Inner Valve. 





COMPLETE FACTS on K & M Dia- 
phragm Control Valves are in the 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. 
Write for your copy. Also, ask 
for the new K & M Valve Size 
Slide Rule Calculator . . with 
low flow data. 











364 
Based on the moximum Cy at rated travel through the 
From manufacturers most recent slide rules or tables, 


* 
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Valve Makers 64 Genung Street 
Since 1879 Middletown, New York 
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FIGURE 3—Aerial view of British Petroleum Company's Aden refinery on the Red Sea 


British Petroleum | 
Continued from Page 101 


meet all the local demand, let alone 
elsewhere in France, Accordingly, 
plans were drawn up for increasing 
the crude capacity of the refinery. The 
vacuum unit was converted to normal 
atmospheric distillation, and modifica- 
tions were made to the existing top- 
ping unit. In this way, Lavera’s 
throughput in 1947 was increased to 
nearly 20,000 bpd. 

Lavera’s present capacity is 50,000 
bpd, a very considerable achievement 
when one considers that no additional 
distillation plant has been built. The 
increase is due solely to conversion of 
old units and removing bottle necks 
in all units by modifications to heat 
exchangers, pumps, et 

In December, 1954, a Platforming 
unit was commissioned at Lavera, the 
first such unit in France 

BP decided shortly after the war to 
build a refinery in the north of France 
to supply the industrial areas in that 
region. Various sites were examined, 
and the company eventually decided 
to rebuild Dunkirk 
plant transferred from its nearby re- 
finery at Courchelettes, which had 


refinery from a 


been severely damaged 

The refinery officially was opened 
in October, 1951, with a design ca- 
pat ity of 35,000 bpd The actual ca- 
pacity of the crude oil distillation units 
£5,000 


barrels. Other plants include a thermal 


has since been increased to 


reforming unit and lubricating oil 


plant consisting of Texaco and JUIK 


solvent processes Products include 


January, 1956—-PETROLE' 


gasoline, gas oil, a varied 


fuel 


liquid gases, solvents and white 


range ol 


oils, lubricating oils, kerosine, 
spirits, waxes, bitumens and asphalts 

In 1948, BP purchased a 49 per 
Porto Marghera re 
the 


Azienda General 


share in 
Venice, 


company, 


cent 


finery, from operating 

Italiana 
Petroli. This refinery had been largely 
the BP 


operating 


destroyed during and 


AGIP 
company, Industria Raffinazione Oli 
Minerali, and planned not only to re 
build increase its 
capacity from 7500 to 25,000 bpd 

In December, 


wal 


established a joint 


the refinery but to 
1951. a combination 
atmospheric and vacuum unit with a 
12.000 bpd was 
following 


design capacity of 
The 
thermal reformer came into operation 
1953, a 


polymerization unit. A lu- 


commissioned, year a 
and a year later, in August 
catalytic 
bricating oil plant was also commis 
sioned in 1953. 

To accommodate the new units, ad- 
ditional land adjoining the refinery 
was purchased, bringing the total re- 
finery area to 136 acres 

The refinery has now exceeded its 
original capacity target, and is operat- 
ing at 35,000 bpd 

Another refinery purchased by BP 
in 1948 was the Eurotank Refinery at 
Hambureg the south bank of the 
River Elbe. This had been 


severely damaged during the war, and 


on 


avain 


had not been operating at all during 
the immediate postwar years, A pro- 
gram of rehabilitation was started, and 
1949 the unit 


brought on stream with a throughput 


early in first was 


of 3500 bpd By the addition of some 


For more data on advertised products, 


This OPENING 
and CLOSING 
motion.. 








LUBRICATES 


your plug valves 


AUTOMATICALLY 


when you equip with.. 


DELTA 


AUTOMATIC 
PLUG VALVE 
LUBRICATOR 


Engineers agree that plug valves should 
be lubricated each time they are opened 
and closed 


NOW they can be automatically by the 


adaption of this simple, fool-proof device, 
that never forgets 


Each time the valve is opened and closed 
a measured amount of lubricant is forced 
in. The reservoir holds enough lubricant for 
the valve to be opened 50 to 80 times, and 
is refilled in seconds with the Delta Gun 


The trouble and valves 
will repoy the small cost of this Delta Lubri 
cator again and again. Write for details 
and prices 


savings in time, 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive 


Sales Offices in 


Shreveport, Lo 
ill Principal Cities 


DELTA-DESCO 


ge Pi » VALV 
fl LUBRICANTS 
| AND EQUIPMENT 


oe i 
re Ihe 


FITTINGS 


Vy 


LUBRICANTS GUNS LUBRICATORS 


ute Readers’ Service Cards, last page 24 








we 
How to make a molehill 





out of a spare parts mountain 


Spare parts for plant machinery are a necessary evil. Nobody 
loves them—but no plant can afford to be without them. And 
when it comes to pumps, your stock of repair parts can be pretty 
mountainous—and mighty costly 





But not with Dean Brothers standard centrifugal pumps! 
Here’s why: a single basic cradle assembly serves for an entire 
series Of pumps covering a wide range of applications. Only 
the Casing, Impeller and Suction Nozzle vary in size with the 
capacity of each individual pump. All other parts are the same. 
Obviously, such interchangeability cuts spare parts to an almost 
unbelievable minimum 

Think what this interchangeability means to you—partic- 
ularly with a multiple pump installation. Your spare parts 
mountain becomes a molehill. Fewer parts mean less invest- 


ment. . take less time to handle 


. require less storage space 
and keep inventory records 

This interchangeability is but one of many features which 
make Dean Brothers standard centrifugal pumps* the best in 


the long run. For full information, send for Circular No. 184A. 


4 *Serles 10, Series 20 and Series JO—to 7,000 gallons per minute capacity 


\ . 


"4 


HERE'S HOW IT WORKS 

rhe eleven pumps in Series C-10 will pump anywhere from 10 
gallons per minute up to 700, Total dynamic head can be as little 
as 25 ft. or as much as 400 ft. Pumping temperatures can be as 
low as 250° F, below zero or as high as 350° above. Think of it! Eleven 
pumps covering a range of conditions like this assembled from the same 
parts with variations in only three parts—all without sacrificing mechanical 
reliability. But that’s only half of it. There’s a companion series for high 
temperature services-~Series R-10. The only difference between the two 
series is that the cradle housing in Series R-10 is integrally water jacketed. 
All other parts are the same. One shaft fits all 22 pumps, Likewise one shaft 
sleeve and one set of packing. The bearings are the same—and so on 


throughout both series 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


Centrifugal and Reciprocating Pumps + Since 1869 


For more data on advertised products, use Readers’ Service Cards, last page. 
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heat exchange equipment and mino1 
alterations to the furnace, this 
throughput was nearly doubled six 
rnonths later 

By August, 1950, the Winkler-Koch 
combined topping, reforming and 
cracking plant that had been installed 
just before the war was rebuilt and 
commissioned, With the commission 
ing in 1954 of a newly built combined 
atmospheric and vacuum distillation 
unit, the refinery reached its present 
33,000 bpd. Later the 
a 6000-bpd Platforming 


unit was brought on stream 


capacity ot 


are yCal 


In 1950 the company operating the 
Hambure refinery was merged with 
“Olex,” the then marketing subsidiary 
of BP in Germany. The name has 
since been changed to BP Benzin-und 
Petroleum, GMBH, and as such con 
trols both the refinery and distribu 
tion 

In March, 1951, British Petroleum 
extended its interests in Germany by 
acquiring a majority holding in Ocl 
werke Julius Schindler, which owns a 
refinery near Hamburg and a lubricat- 
ing oil blending and grease manu- 
facturing plant at Peine, near Han 


| over. The Hamburg plant now has a 


capacity of about 5600 bpd, produc- 
ing gasoline, kerosine, gas oil, fuel oil 
and a wide range of lubricating oils 
and specialities 

BP’s expansion on the Continent 
has not only been confined to enlarg 
ing existing refineries. Soon after the 
war, it became apparent that a re 
finery was needed in northwest Europe 
to supply markets in Belgium, Hol- 
land, Luxembourg, Switzerland and 
the Rhineland 

In the Spring of 1948, BP and 
Petrofina launched a joint project to 
construct a refinery at Antwerp with 
a capac ity of 30,000 bpd An operat 
ing company, Societe Industriell 
selge des Petroles, was formed. The 
site chosen was some five miles from 
Antwerp, at a point where the dock 
system joined the river 

Preliminary work on the refinery 
began towards the end of 1949. and 
production started two years later 
The refinery is now operating at 65,- 
O00 bpd 


The main refinery units are: a dis- 
tillation unit, a reformer, a combina 





tion viscosity breaker and thermal 
| cracking plant which has now been 


converted for distillation, a catalytic 
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3711 CLINTON DRIVE 


P.O. BOX 2637 HOUSTON, TEXAS” 
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o PRESSURE 


FAST ivon Fe 7 is aa 


Fischer & Porter now proudly offers 

a complete line of pressure instruments 

for one week shipment from stock. These 
accurate pressure instruments may be 
used to measure vacuum pressure or gauge 
pressure from absolute zero to 1,000 psig. 


INDICATING 


7 3 PRESSURE 
The pressure elements are available in 3 TRANSMITTERS 


brass, 316 stainless steel, phosphor bronze and 
berryllium copper. Guaranteed accuracy of 

all instruments is 1% of full scale, with 
positive over-range and under-range protection 
built into each instrument. Recorders, 
recording controllers, indicators, indicating 
controllers and pneumatic transmitters are 
available for one week shipment. 


But why wait until an emergency demands 
fast delivery? Why not get to know the entire 





F&P instrument line better, now? A word 
from you will bring completely detailed 


information without obligation. 4 
OR 


: a ‘ORDING 
Fischer & Porter is in the instrument business - ye CONTROLLERS 
to assist you. Doing it expertly and well 

has helped F&P grow. Get to know 

F&P better, call on F&P for a single 

instrument or a complete process 

instrumentation system. 


FP FiscHER & PORTER CO. 





916 COUNTY LINE ROAD, HATBORO, PENNA. 
PRESSURE 
RECORDERS 
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FIGURE 4-—Liandarcy refinery, South Wales. Cat cracker is shown in foreground, with Welsh Hills 
rising in background. 


cracking plant and catalytic polymeri 
zation plant 


Aden 


single construction project overseas 


British Petroleum’s biggest 
since the war has been the building of 
a 120,000-bpd refinery on the penin- 
sula Little Aden, 
the bay from the Red Sea port ol 
Aden. 

Work 1952. 
and the first unit came on stream 21 
later August 1954—four 
ahead The re- 


of miles across 


SIX 


started in November, 


months in 


months of schedule 
finery cost $126 million 
The 
two distillation units, SO. plant, an 
Autofiner, Platformer. The 


distillation units have the distinction 


refinery has five main units 


and a 


of being the first in the world to be 
electronically controlled 
The Autofining process, which re- 


moves sulfur from a wide range ol 


products, was invented and deve!oped 
BP. The Aden plant 1S 
desulfurize power kerosine at 
of 3200 bpd 

19-mile 


inches and the 


by used to 


the rate 
Two pipe lines, one 16 
other 6 in di- 
laid the re- 
finery to the BP bunkering installation 
at Aden. Over 41,000 bpd of various 


grades of oil are pumped to the instal 


in he s 


ameter, have been from 


lation for ships’ bunkers 
The oil port built adjacent to the 


refinery consists of a finger jetty, 


alongside which two tankers can berth, 
and two T-head jetties, each provid 


ing a berth for one tanker. Dredger: 
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k 


lifted about 6 million cubi yards ol 
sand from the approach channel and 
turning circle. The sand was pumped 
ashore to reclaim an area of 200 acres 
on which tanks and port offices have 


been eres ted 


Kwinana 


BP was considering 


About the same time as 
the construction 
in the Middle East, the 


also dec ided to build a re- 


ol a refinery 
company 
finery somewhere in Australia to meet 
the expanding market for oil products 
in Australasia 

A site was chosen at Kwinana 
the Cockburn Sound, 
miles south of Fremantle 


In November, 


contracts 


on 


shores of 17 


1952, the first sub 


let for such 


preliminary scrub-clearing and fen 


were jobs as 
of which were needed 
The 70 

000-bpd refinery started up on Febru 
1955 


was commissioned 


ing, four miles 


to enc'ose the 950 acre site 


ary when the first distillation 
unit more than 
the scheduled 


, the refinery was 


three months before 


On October 25 


time 
opened officially 
The total 


about $84 million 


of the refinery 


cost 


The main refinery units include two 
distillation 


distillat 


atmospheri units a vac 


uum atalytic 
Hydrofiner 
sweetening 
specia! 


the 


ion untt a ¢ 


cracker a Platformer a 


ind copper chloride units 


Iwo units require mention 


ol “orthoflow” 


both 


The catcracker is 


desien whereby reactor and re 


For more data on advertised products 


Insulated 
Thermocouple Wire 
Extension Lead Wire 


FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 

IRON CONSTANTAN 

COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘'Serv-Rite"’ 
for pyrometers 


insulated wire 
recognized as a stand 
ard of highest quality for nearly half a 
century. All 'Serv-Rite’’ wire is now man 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and 
and operated by skilled technicians 

your guarantee of continued precision 
quality 
stocks of all common types of wire, 
Gordon will manufacture special insula 


machinery, supervised 


In addition to maintaining large 


tion, in long or short runs, to suit your 
individual and 
rigid specifications 


needs meet your most 


All Types of Insulation 


Felted Asbestos 


Asbestos Braid 
Weatherproof Braid 


Glass Braid 


Polyvinys — 


Nylon Braid 


id 
Stainless Steel Armored Brai 


Silicone Treated 


Cotton Braid Lead Jacket 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 





SORDC 
3 SERVICE 
CLAUD S. GORDON CoO. 


Manufacturers & Distributors 

Thermocouple Supplies « Indust f es & Ovens 

Pyromaters & Controls « Met jical Testing Machines 
615 West 30th Street, Chicago 16, Illinois 
2019 Hamilton Avenue, Cleveland 14, Obie 
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LET’S EXAMINE 
WALWORTH 


LUBRICATED 
PLUG VALVES 








heres MY 


warehouse!’ 





STEE ORPOR 


AT I< 
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| 


SUPPLY DIVISION -Tulsa 


THE UNITE 


For more data on advertised products, 


use Readers 
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Cards, 


At 
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Button-head lubricant fitting and 
lubricant screw. Screw is not removed 
when using a Walworth High Pres- 
sure Lubricant Gun. 


Lubricant-Fitting screw has “Telltale” 
safety groove. 


For buried pipelines this yoke design 
permits simple attachment of hand- 
wheel and lubrication extensions with- 
out modifying the gearcase. 


Standard bolt threads, rather than 
special threads, permit easy replace- 
ment from local stocks. 


Two overlapping Teflon packing rings 
form an effective seal against leakage 
without “grabbing” the plug shank. 
Packing serves only as a seal and 

not used to hold the plug in its seat. 


In the stainless steel check valve unit, 
a transverse pin holds two balls 
their seats. There is no chance for 
line pressure to get into the lubricant 
system when the valve is properly 
adjusted and lubricated. 


Lubricant grooves completely frame 
the port openings and encircle the 
plug at the top and bottom, assuring 
a tight seal against leaks. Bottom cir- 
cumferential groove is separate from, 


but connected with, the lubricant well. 


ADVANTAGES 
OF PLUG VALVES 
1. Quick Opening 
2. Positive seal on Light Hydrocarbons 
3. Less space than Gate Valves 
4. Available in Three-Way and Four-Way 


5. Can be used with Locking Device 
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generator are housed in the same col- 
umn, thus giving economy of con- 
struction and operation. This is the 
first catcracker of such design to be 
installed in one of BP’s refineries 
Another unit making its first ap- 
pearance is the Hydrofiner. ‘This Hy 
drofining process has been dev loped 


to meet BP’s parti ular requirements 


Current Development A|though 
BP’s main refinery expansion schemes 
have been finished, individual new 
units are constantly being installed 

At Kent Oil Refinery in the U. K,, 
a new aviation gasoline plant is to be 
built, With a production of some 3500 
bpd of aviation spirit, this is ex 
pected to be in operation in 1958, It 
will cost about $18 million 

Also at Kent, a plant is to be in- 
stalled for the production from oil of 
town gas for domestic use. It will be 
the first such plant in the country 

Hydrofining units, similar to that in 
operation at Kwinana, are to be built 
at Kent refinery and at Hamburg re- 
finery in Germany. The Hamburg unit 
will have a capacity of about 6000 
bpd and the Kent unit, 10,000 barrels 

To meet the increasing demand in 
Australia for “‘bottled gas.” a liquid 
petroleum gas bottling plant is to be 
built at Kwinana refinery, Butane and 
propane gases will be taken from the 
distillation units 

4 2000-bpd Platformer is being 
erected at Venice refinery. It will be 
the first Platformer in Italy. 

One of the company’s biggest single 
expansion s¢ hemes at present in prog- 
ress is in the field of petroleum chemi- 
cals, Over $22.5 million is to be spent 
on building new units at the British 
Petroleum Chemicals plant adjoining 
Grangemouth refinery, Scotland. One 
of the projec ted new units, treating a 
stream from two gas separation plants 
will extract butadiene 

Another innovation will be the pro 
duction by catalytic means of a 
polymer of propylene. Some of this 
polymer will be the feedstock to yet 
another unit being erected for Grange 
Chemicals Ltd. (in which British 
Petroleum Chemicals and the Oronite 
Chemical Company are partners 
Here dodecyl benzene will be pro- 
duced for sale to detergent manu- 
facturers 

The new units are scheduled to be 
commissioned between early 1956 and 
the first half of 1957 $+ 


ee 
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ECs 


50,000 KVA 
Interrupting Capacity 


= — MOTOR STARTERS 


Diesel-Loading pumps with 
EC&M Div. 2 Starters 


OUTSTANDING ADVANTAGES 


Reduced floor space 
Low-cost Div. 2 design 
50,000 KVA interrupting 
capacity 
Combination starter with 
Disconnect Switches 

- Corrosion resistant, weather 
proof construction 

+ Copper tungsten contacts 
for positive operation 

» Simple 3-wire TIME-DELAY 
UVP push button circuit 

« THERMAL-MAGNETIC 
Overload Reloys give 
accurate motor protection 

trip instantly on faults 

- All internal wiring complete 

. Self-contained bus and pot 
heads are optional 








Petroleum engineers specify these Starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation 


Construction advantages include: Type III 
weather-resisting enclosure with drip-proof 
rool, tank-cover and front-cubicle doors 

oil switch which opens 220-volt control 
transformer before upper door can be open 
ed to operate main line disconnects 
overload and control relays in flanged 
(Class 1, Group D) enclosure with remov 
able cover main contactor with alloy 
contacts oil-immersed in rear tank. On volt 
age dips, push button circuit maintained up 
to 2 seconds by simple 3-wire circuit. ‘Stop 
circuit” opens without delay when‘ Off 
button’ is pressed 

EC&M 2200-5000 volt Starters are also 
available in Totally Oil-immersed Division 
2 Style and in Division I style. Both are 
available with Oil Disconnect Switch (for 
main line) 


Write for 16-page Booklet 1062 
for complete details 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


44986 LEE ROAD ° 


CLEVELAND 28, OHIO 
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NITRIC - 
PETROLEUM 
LIQUID PETROLEUM GAS 


CHLORINE 
CARBON DIOXIDE 
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CARRIED BY MODERN TANK CAR SERVICE! 





Whatever your “liquid assets” are, you can look to Shippers’ 
Car Line for prompt, low-cost transportation. The reasons are 
simple: The world’s most modern equipment—the revolutionary 

DURADOME tank car is leased and sold exclusively through 
Shippers’. A network of modern repair shops—strategically located 
to keep your cars in top shape. 35 years of specialized experience in 
the operation and maintenance of tank car fleets for industry. 

Whether you prefer to buy or lease, you'll benefit from a talk 
with your Shippers’ representative... 


SHIPPERS’ CAR LINE CORPORATION 
A subsidiary of GQOC £ INDUSTRIES, Incorporated 
30 Church Street, New York 7, N. Y. 


CHICAGO, ILL.» HOUSTON, TEX.+SAN FRANCISCO, CAL. + MILTON, PA. + EAST ST. LOUIS, ILL.» SMACKOVER, ARK.+ TULSA, OKLA.» NORTH KANSAS CITY, MO 
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As Management Sees It... Displaced Jobs. Increased use of 


automatic machines will replace work 





ers. it’s true. However, we have been 

° replacing people with labor-saving 
Automation —What It Means machinery since the industrial revolu- 
tion began over 50 years ago. Take 

the loom, for example, One loom 

It will have an impact on our future. weaves much more cloth than a man, 

so naturally thousands of people have 


lost that particular type of job. In fact, 
M. L. Powers 


machinery has thrown people out of 
Univer ity of Oklahoma, Norman 


work to the extent that we now have 

only 65 million on company payrolls 
AMERICANS enjoy the highest provement in the use of tools and the largest employment figure ever 

standard of living in the world. We equipment recorded in the U. S.' How do we 

maintain these standards by working As automation continues to im- explain this? 

only 40 hours a week prove, what will the future bring? Phe types of jobs displaced by ma 
Why? 


Secause we have learned to make 





more effective use of time and effort New Word For An Age-Old Idea 


with the help of automatic machines _You won't find the word “automation” in the dictionary, It is too new. 
Aecrncieiaitins Tn ies eee Deen oll The word was created a few years ago while a young graduate student, 
John Diebold, was writing a report on the use of self-regulating machines 
in factories and offices. He discarded the dictionary term “automatiza- 
tion” as too clumsy and made up his own word “automation.” Diebold’s 
verbal shortcut is now the accepted label for a new industrial era. 
Diebold, who has become a leading expert in the automation field, has 
this to say about the word’s meaning: “When machines do a man’s work, 
find better and easier ways to provide that’s mechanization. When they do his work and control their own 
material goods for his family. That operations as well, that is automation.” 
better way requires a continual im- 


that is new is the word, Automation 
is the continuation of an evolution 
hat has been going on since the be- 
ginning of civilization. Man, being 


somewhat lazy, is constantly trying to 











Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers, reactors regenerators frac 
tionators, heaters, strippers shacks 


riters 
cyclones, ducts breeching furnaces and 
tanks 


Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam- 
eters for pipe linings heads plenum 


chambers, sumps, stacks and furnaces 


Hexteel and Floorsteel carbon or stainless steel armors and retainers prolong the life of vessel 
liners by resisting abrasion and corrosion. Our engineering department is prepared to design 
your total lining requirements. Whatever the destination, we will deliver your Hexteel or 


Floorstee! world-wide in record time! 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 
40 Years. 


: E » KLEMP METAL GRATING CORPORATION PR 
? 


Aa ’ 6601 Seuth Melvineg Avenue, Chicege 38, tl! 
. Gentiemen 


PUL ALUM TULL LID Kincly tend me Viteroture describing Mextee! ond 


. Fieerstee! application in hk petroleum and 
6601 South Melvina Avenue a . = s . 


chemical industries 


Chicago 38, Illinois Nome 


he 
ae 
= P ‘ City 
: te 


Phone 


Emergency delivery of Kiemp Hextee!l 
via air transport 
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chinery usually fall into two groups 

@ The single skill or operative job 
It is a highly repetitive job and re- 
quires very iittle mental effort on the 
part of the operator. He really doesn’t 
mind losing the job anyway. The in 
terest factor is very low 


® The Wherever 


possible, a machine is devised that will 


very heavy job 


pick up and handle heavy items o1 


do heavy work, thus relieving thou 


sands of men from back-breaking 


labor 

















New Jobs Created. As the 


ery 


“drudg- 


and “back-breaking”’ jobs dis- 


appear, automation will provide new 
job opportunities in the following 
fields of work 

l. More mat hines will be manu- 


Tool 


needed to create the machinery 


will be 


Tool 


factured designers 


makers will be needed to manufacture 


Machinists will be 
needed to construct the machinery 
2. More 


needed to install machinery in the 


the machinery 


skilled workers will be 


factory and in the home 


». There will be an increased de 


TRIANGLE BRAND 
COPPER SULPHATE 
1/ tho Superior Reagent [ox Sweetening 


Sweetening in oil refining and processing demands a 


Superior reagent either in the dry form or in aqueous 
solutions. Triangle Brand Copper Sulphate is versatile 
and is effective in partly desulphurizing oil, or remov- 


ing mercaptans, other sulphur compounds, malodorous 


and resinous substances from cracked distillates. 


Triangle Brand Copper Sulphate, 99% pure, will be 
your reagent of choice once you use it! 


*iG US Pat OFF 


CHEMICALS 


a 


DODGE REFINING CORPORATION 


cleleM of 1a ae 42 111) a hee a ee ee, ee 
5310 West 66th Street, Chicago 38, Ill. 


> al | 
a. 
~ oi). 
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mand for trained maintenance person- 
nel. As a typical example, there is a 
plant which employs 24 electricians 
These men have been with the com- 
pany for several years. New automatic 
electronic equipment has been in- 
stalled and it now develops that only 
three of the men know how to adjust 
There 


are no jobs for the remaining 21 men 


or repair the new machinery 


and there is no source for additional 
men to maintain the new equipment 
The company solved the problem by 
upgrading all the men who had the 
aptitude to the point where they 
could service and maintain the equip- 


ment 


New Roles for Management. 
Along with automatic machinery will 
come new responsibilities for manage 


Work 


becoming more complicated making 


ment needing supervision is 
it necessary for management to keep 
abreast of new technical develop 
ments. 

The men who report to manage 
doing work of 
The 


supervise but 


ment will be a more 


technical nature result will be 


fewer men to those 


few will need closer supervision 
With the work 


technical, the supervisor will be re 


becoming more 
quired to spend considerably more 
time training men for their jobs. Each 
man’s work will tend to become more 
of a specialty. The jobs will require a 
high degree of skill and the supervisor 
is the only logical source for the em- 
ployee to seek this technical know how 
There 
for the 


procedure to maintain competitive 


will be a continuing need 


improvement of process and 
position, This requires not only in- 
creased effort and ability on the part 
ol management, but also the support 
of each man on the job. There must 
also be close cooperation and coordi 
all staff de 
partments, especially engineering, re- 
Other de- 


partments will also play a vital rol 


nation of activity with 


search and development 


in automation, Certainly, marketing 
will continue to be a very important 
department—-and by all means ac- 


counting, for we must always know 


where we have been if we are to 
orient ourselves to the future—the 


promising future of automation 


rhis was excerpted from a speech 
by M. L 
and Industrial Service. University of 
Oklahoma, at Regional meeting, Nat 
ural Gasoline 
September 29 


Powers, Director of Business 


Association of America, 


1955 


se 
— 
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BU RNEI R BL OC ‘wuss TO REGENERATOR LININGS 


tn. 


A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced "down time” and labor costs...lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 


For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 
your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion 


and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° I 


A lighcweight castable 
KAST-O-LITE al 


loser 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 
i va } f lat for ‘ BLE Gl M 
CASTABLE ic. me ane . 
BLOCK MIX ins iting’ efficien mad ease Of install 
Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency tor 

a. on y temperatures up to 1800" F. Installation and labor costs are reduced no forms required 

eee - 


Ideal lining for ducts, flues and breechings 


rr strong abr sist ible ca 


AD Green A. P. GREEN FIRE BRICK COMPANY 
REFRACTORY Mexico, Missouri, U.S.A. 
PRODUCTS Plants: Mexico, Mo. * Woodbridge, N. J. * Sulphur Springs, Texas 
IN CANADA: A, ®. GREEN FIRE BRICK COMPANY, LTO. 
Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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ne 





An important goal is to make the 

public realize that organized safety 

. work is not only to protect an indi- 
Five Ways To Safety vidual against his own acts, but alse 
to protect him against the acts of 

others. 

iT HAS BEEN SAID over and we want to be—IF someone provides The 


individual should be encour 
over that we can be as safe as we leadership in pointing out the right 


aged to behave safely for his own pro 
tection. But, he should also be com 
pelled by public opinion to behave 
safely for the protection of others. The 


want to be ways to safety, This calls for a new 
This time-worn statement still rings safety idea—one that will change the 


true-——in part. We can be as safe as_ present approach from a salety cam- 


sooner we can induce the average 
refinery worker to become his brother’s 
keeper on the job, the sooner we car 
swing away from thousands of acci 
dent-caused lost man hours. 


This crusade against carelessness 
can be brought about in five ways: 


1. Accept moral and social responsi- 
bility. Emphasis on individual r 
sponsibility tends to make one feel as 
if he has done his part when he is 
personally careful to avoid accidents 
We must, as moral citizens, be con- 





cerned about our fellow man. 


2. Be aggressively responsible 
Merely talking about what should be 
done to stop accidents is of some 
value, but not much. Putting the 
blame on others is of no value what 





ever. The aggressively responsible 
person will take positive action by 


urging effective safety programs 


3. Realize factual responsibility 
The valuable lesson is, “You can’t de 


business on rumors.” There is always 
S TOWERS d TRADEMARKS the danger that rumors, widely and 
TOWEL 5 an persistently repeated, will grow int 
A well-known trademark —the signature of a_ product's beliefs and consequently affect be 
maker — is as important on a giant steel bubble tower as it havior. This can be particularly harm- 
is on your best guest towels. And TULSA TYPE, for 30 ful when those rumors concern acci 
years the trademark of FLINT STEEL refinery and natural dents or accident prevention. 
gasoline plant equipment, has become one of the best known 
labels in the industry. t. Be technically responsible. Man 


. ani , : agement must provide safe work con 
The TULSA TYPE name is your assurance of sound 


: oe : » piece of ditions, suitable guards, and a well 
engineering and precision workmanship on every piece 0 ow 
equipment. All manufacturing processes used in the fabri- planned safety program, Public offi 
cation of TULSA TYPE equipment comply cials must be held responsib!e for high 
with API-ASME and ASME industry codes. 
Look for TULSA TYPE when you need 

€ ate fabrication for petroleum or 
ee pee porte | held responsible for incorporating 
petrochemical plants. ; 
every practicable safety device in the 


standards of traffic engineering and 


enforcement. Manufacturers must be 





Write for our General Catalog design and construction of machinery 


Educational agencies must be held 


responsible for correct attitudes and 


FLINT STEEL CORPORATION eepethie dat 


MA 5. BE YOUR BROTHER'S KEEP. 
TULSA, OKLAHO ER—STOP ACCIDENTS! ++ 


— 
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Schuylernit (wire mesh) mist eliminators for 
the chemical and petroleum industries are 
custom designed and constructed for posi- 
tive, economical separation of liquid and 
small solid particles from any gas or vapor 
Recommended for: Vacuum and flash 
towers .. . gas absorbers . . . evaporators 
. . . distillation equipment . . . knock-out- 
drums ... steam drums... scrubbers... 
gas filters and compressors. 


specialists 
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mist eliminators. 


Advantages: Increases throughput . . . im- 
proves process efficiency . eliminates 
liquid loss . . . reduces vessel sizes .. . re- 
duces contamination . . . improves product 
quality. 

Immediate delivery on round, square or 
special shapes in any thickness for new or 
existing equipment. Send for illustrated bul- 
letin 203, Schuyler Manufacturing Corp., 
81 Porete Avenue, North Arlington, N. J. 


‘i liquid/vapor eparation 
| { 


( r \ C)C) 
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What's Happening... 





... in the Industry 


Pipe-Line Firm to Buy 


the Shennd idlinery LP-Gas Sales Hit All-Time High; 


El Paso Natural Gas Compan which 
recently acquired McNutt Oil & Refining . 
{ ompany, now 1 newotiating for the pur A th R d sf p d T d 
chase of other New Mexico refining facili no er ecor ear re ic e 
tie The big pipe-line and producing com 
pan would like to buy the Malco Re 
finer Inc., plant it Prewitt. N. M. The 


refines he a dail capacity of 50) Outlook for 6: Another record year n 1955 w th a total production apacit 
The 1955 sales increase of 880,467 000 of nearls ‘50 thousand gallons per day 


fallons was the largest in the industry It is estimated 12 new plants will be added 


LP-Gas iles shattered all records in °5 Iwenty-two new plants came on stre 


barrel 
The McNutt ac quisition El Paso’s first 
enture into petroleum refining, included a 
refinery at Brickland, N. M. It is rated for 
100 barrels a day. El Paso 3 expected to 


9 represents a 17 per in 1956 with a production capacity ap 
cent gain o' a remarkable record proachir i half million gallons per da 

when one considers that the industry has Storage. Large increases were seen in 
been characterized by phenemonal growth 1955 in LP-Gas storage facilities in both 
nstall additional facilities to permit blend Total sale oared to 6,006,000.000 gallons! the conventional aboveground steel storage 


ng and direct processing of gas liquids 
, ~~ ie i Here is the break down tanks and in underground storage facilitic 


The purchase are being made in an 
effort to find the best markets for El 
Paso /5 OO0-barrel-a-day production of 


Domestic and Motor Fuel, up 15.3 per It is estimated that the LP-Gas under 
cent to 3,661,000 gallons. Increase of 48 rround capacity is now 602,700,000 gal 


, million gallons exceeded all ndustry ile ton An additional 292 million gallon ol 
natural gasoline and LPG products The 194] ' 

in inderground storage is either under cor 
company also is planning to enter the 


(See Who's Building.) Industrial and Miscellaneous (LP-Ga struction or proposed 


petrochemical field 1 
for flame cutting uranium refinery opera Ihe re was more nterest shown I re 


The Prewitt refinery is equipped with “ : 2 
thermal-cracking unit and a catalytic tions, etc.), increased } percent to 43] frigerated storage of LP-Gas in 1955 but 
reformer, with lOO0O-barrel-a-day capaci million gallon LP-Gas prov d its versa none definitel announced Such stora 
ties, and a 65-barrel-a-day catalytic-poly tility by advancing in spite of continued would be in insulated vertical tanks at low 

merization unit natural was extensions temperatures and pressures 
Malco recently purchased Wilshire Oil Gas Manufacturing, decreased by 10.9 Export and Foreign. LP-Gas export sales 
Company, operator of a 22,000-barrel-a percent to a total of 171 million gallons to are up about 10 percent. LPG distribution 
day refinery at Norwalk, Calif. If the Pre continue trend started in 1951, However s making rapid strides in Canada, Vene 
witt refinery is sold to El Paso, Malco will there is an important industry development zuela, England France, Italy, Mexico and 
expand its 10,000-barrel-a-day facilities at in the increased cooperation between gas in the Scandinavian countries. There is at 
Artesia utility companies and the LP-Gas industry least one LPG tanker operating out of 
More joint gas promotion was seen in 1955 Italy, three out of Scandinavian countries, 


° than any year in histor and at least four more LPG tankers are in 
Fluid Coke to be Used Chemical Manufacturing use of LP-Gas ™ ae at othe Holland There are two bu 
. * tame aAracs 1 oliand 
In Generating Electricity ; 


even outstripped the upswing in the chemi 
Fluid coke, from the new coking unit at 1 total of 
kaso Standard QOil ¢ ompany s Baltimore should continue into 1956 as laree ethylene Alreads Federal regulation of natural 


refinery, will be used for the first time ind polyethylene plants now under con ras producers seems to be decreasing sup 


cal industr by advancing 20,2 percent for 
1.262.000 gallons. This trend What About Federal Control? 


commercially is i fuel to generate elec truction are placed n operation plies of natural was, from which nearly ) 
tricity. The new petroleum-derived material Synthetic Rubber, use of LP-Gas for percent of LP-Gas is derived. Latest drill 
will be used by Public Service Electric & manuf wcture of synthetic rubber compo ing records show a 12 percent decline in 
Gas Company in Newark, N J nents had biggest single increase 65.3 per gas well completions in 1955. Also, onl) 

The utility company ha iwreed to take cent for a total of 481 million gallons. It } trillion cubic feet of new gas reserves 
the unit’s total output. The fluid-coking is believed present high rubber demand will were committed to large interstate pipe 
unit, which went on stream in September continue during the coming vear lines in 1954, compared with 6.4 trillio: 
1955, will produce about 150 tons of coke A in 195% 


trend is developing in the refining 


‘ 
1 day ndustry toward increased use of butylenes If this trend is not halted | 
The fluid-coking proce developed in the production of high octane motor the Harris Bill, LP-Gas de: 
to make gasoline and heating oil from fuel, For numerous refiners, this is the faced with shorter supplies 
residue. It has helped the Baltimore re cheapest, and for some the only means of pl 
finery get 10 percent more gasoline from meeting the higher octane requirements of 
crude, bring the total gasoline yield there today 1utomobile engines \ butylene Outlook for 1956 
to SO percent or more shortage has already developed and will Although LPG sales for 195 
The first such unit, developed by Esso become more critical as octane numbers ceeded the total sales for the first 
Research & Engineering Company was ire pushed higher and higher Thus, buta of the ndustry, competition 
put on stream by The Carter Oil ¢ ompany diene manufacture will depend more and market still remains keen The 
it Billings, Mont. Esso Research also has more on normal butane as its raw material industry must maintain its alertness 
licensed fluid cokin to four other Supply. The production capacity of the initiative if it is to continue to grow 


companies L.P-Gas ndustr’ continues to increase Weather onditioning, motor tuel 





Marketed Production of LP-Gas 


Gallons Percent | Domestic & Percent Industrial Percent Gas Percent Chemical Percent Rubber Percent 
In Thou Increase Motor Fuel Increase Mise Increase Mig Increase Mig Increase Components Increase 


nya 79 ( 150.538 
Pu ; : vy) 
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IF YOU’RE IN A HOLE OVER 


THICKER AND BIGGER SHELLS... 


all 
Kellogg’s Expanded 


welding equipment for longitudinal 
seams to 16 feet in length, and cir 


Why let shell geometry present a pro- 
duction bottleneck on urgently needed 
exchangers, towers, and other 
pressure vessels? M. W. Kellogg’s 
expanded and complete fabricating 
facilities are geared to produce shells 


heat cular seams 12 feet in diameter. 

In heat treating, Kellogg now can 
handle vessels larger than a railroad 
car, with 
temperature ranges from 1200 to 1950 
deg. F. Its pipe bending facilities can 


thirteen furnaces having 
thicker, bigger, and in shorter time 
than ever before. 

Production tools recently installed 
al Kellogg’s New Jersey shop to meet 


increasing demands for larger vessels 


shape carbon steel and alloy piping 
36 inches in diameter—to exception 
ally close tolerances. In nondestruc 
include: a planer capable of handling tive testing, Kellogg’s latest addition 
steel plate 40 feet long; huge bending 


rolls, augmented by a new, ancillary 


is its Kel-Ray* Projector. Using gam 
ma rays, this unique instrument per 
mits the radiographic inspection of 
thick, “00 {t. cir 


2,000-ton press for bending plate up 


to 4 inehes thick; and automatic welded seams 6 in 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


The Canadian Kellogg ¢ om pany Limited, Toronto 


SUBSIDIARIES OF PULLMAN INCORPORATED 


“_ { The M. W. Kellogg ¢ 


rademark 


Januar 


For more data on advertised products use Reader Service Card 
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Fabricating Facilities Can Help You Out 


cumlerence, in a single short exposure 


Backing up Kellogg’s fabricating 


facilities are Kellogg engineers, who 


can either assume entire design re 
sponsibility or work closely with your 
staff ol 


engineers, 


own engineers; and Kellogg’ 


labricating-welding who 


plan and administer a. continuing 


personnel training program to qualify 


welders and mechanies on new tech 
niques for fabricating new material 


We 


demonstrat« 


weleome the opportunity to 


fealbyr uv 
PavriCa Tih 


what Kellogg co lé 
i 
| 


engineering and expande: 
- , 


service can do for you 


Ke llogg International ¢ or poration London 


last page 





YWde sarety 
GRIP~ 
STRUT 
grating 


Wherever a safe 
footing is required 


SAFETY GRIP-STRUT is the 
material, all in one piece (including 


new basic 
channels), not welded, riveted or 
expanded in steel or aluminum, in 
Safety 
GRIP-STRUT presents an open space, 


standard sizes and gauges 
in a diamond pattern, in excess of 
55% of the area for ready access of 
light and air and gives a positive 
NON-SKID footing in all directions 
Ideal for work platforms, stair and 
ladder steps, flooring, balconies, cat- 
walks, machinery guards, fire es- 
for 
safety treads. 


capes and original equipment 


Important Safety Features 


*% Fire proof = 
%* Slip proof wt 
*& Maximum strength 
*& Minimum weight 
% Easy to stand on 


% Cool in summer — 
warm in winter 


a” 


Grip-Strut circular 
stairway on Shell 
Oil tank in Port- 
land, Ore. 


See how Shell Oil 
uses Grip-Strut for 
a safe ramp be- 


( tween tanks 


View looking down 
circular stairway 
on Shell Oil tank 
shown above. 
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Write for new complete catalog. 
Distributors in all principal cities 


Consult yellow pages in phone book under “GRATING” 


GRIP-STRUT division 


THE GLOBE COMPANY « 
4008 S. PRINCETON AVE 


Manufacturers since 1914 
*« CHICAGO 9, IkL 


For more data on advertised products, use Readers’ Service Cards, last page 
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What's Happening... 


house heating applications are the markets 
offering the greatest sales potential for the 
LP-Gas dealer. LP-Gas for chemical pur 
poses will also continue to increase 

1956 should be another 
growth year for the industry 


Socony Mobil, Houdry 
Settle Patent Suit 


A multi-million-dollar patent suit against 
Mobil Oil Company, Inc., by 
ss Corpor has been set 


ler 


spectacular 


Socony 
Houdry Proce ition 
tled out of court 
the two companies 
will pay Houdry $3 
patent rights involving 
tlement of claims 

The 
complete 
bed 
operations 
al ) 


ind 


agreement be 
Socony Mobil 


for certair 


Un an 
tween 
mm llion 
set 


processes ind 


exchange full and 
field of 
for 


companies will 


immunities in the mov 
catalytic 


and 


owr 


rhey 


cracking theu 
their licensees 
right to receive uSsé 
technical infor 

controlle« 
ember 31 


irs 
for 
the 


1 to licensees 


will have 
pass Oo! 
owned or 


De 


tion and know-how 
by either 
1955 
The 
Sulit were 
Crack 
Catalytic ( 


includes 


company before 
involved in the 
Thermofor Catalytic 
the Houdriflow 
h TI 
racking process if i 


princip il 
the Airlift 


process 


processes 


and 
ree 
certain in 
atalyst 


provements 1! 
the 


ment also 
synthetic 
Houdresid 


kor iny 


cracking « and 
technique 

license ol 
granted by Socony 
Sonony will 
of licensed « ipacity witl 
each paid-up license and three 


i barrel out of running 


the disputec 
Mobil in the 
pay Houd: 


new 
proce es 
next five years 
$12.50 

respect to 


ol a cent 


barrel 


quarters 
yalties 


imo 


such 


daily 


payment 
b irre ] of 


received until 


unt to $12.50 a 


Capacity 


Austria to Compensate 
For Loss of Refineries 


An agreement with 
Austria, for full restoration of oil properties 
owned by U. S. and British interests, Under 
nt, if re is not made 
sated 
involved are 
Standard Oil Com 
Anglo-Saxon ©) 
The iwreement ippli § to prop 
erties confiscated at the outbreak of World 
War II or nationalized in 1946 

Lobau refinery be 
Socony Mobil Anglo-Saxon, which in 
directly own plant, or to the jointly 
owned Ok Mincraloelwerk« If 

the Austrian gov 
ernment will make other compensation 

Anglo-Saxon and Jersey Standard 
compensation for the half interest 
refinery at Korneubure 


has been re ached 


the awreeme storation 


the companies will be 

Refining 
Mobil Oil 
pany New 


Company 


compen 
companies socon 
Company, 


Jersey 


and 


will returned t 
and 
the 
sterreiche 
transier 1s not possible, 
wil 
receive 
they owned in the 


New Chicago Institute 
Offers Training in Gas 


has 
special 


and 


institute 
to offer 
ot wases 
Podbielniak Institute, founded 
Mrs. Walter ] Podbielniak, is 
operation, offering an 
for qualified personnel, at its 6 

North Dearborn Street location 
The takes up special 

im the of natu 


\ new been set up 
Chicago 


inalysis 


the 
liquid 
Dr m 
already w 


training 
Vaporiz ible 
by 
two 


intensive week 


course 
course instructions 


inalysis ral gas and gasoline 
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OPERATOR SAVED *440,000 


DOWELL chemical cleaning of superheater avoided 
costly retubing and two-week boiler shutdown 


Scale deposits had caused tube failures in the superheater 
of this 175,000-pound-per hour boiler. To clean mechani 
cally or replace the tubes would have required a two-week 
shutdown, costing $1,700 per hour in lost production. 


Instead, the operator chose Dowell chemical cleaning. 


Experienced Dowell engineers developed special cleaning 
techniques for the nondrainable superheater, then used job- 
tailored Dowell solvents. The unit was restored to top 
operating condition in just 3% days. Total saving to the 
operator, in cost of outage time and replace ement parts, was 


approximately $440,000! 


Dowell engineers hold downtime to a minimum by introduce 


ing solvents through regular connections. Extensive dis 


mantling and scaffolding are not needed 


$y removing corrosion product chemical cleaning helps 


eliminate boiler tube failures due to overheating or galvanic 
attack Prevent unscheduled 


equipment 


F 
hutdown . keep your 
operating at top efheiency ... start a regular 


program of Dowell chemical cleaning now. 

For more information, call any of the 165 Dowell offices 
in the United States directly to 
Dowell Incorporated, Pulea |. Oklahoma Department A-3] 


and Canada. Or writ 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





SWING JOINTS 


petroleum and its products. This includes 
products turned out by both refining and 
petrochemical processes. Also in the course 
are similar complex gases and vaporizable 
liquids, using such apparatus and tech 
niques as low- and high-temperature ana- 
lytical distillation, vapor-phase chromatog 
raphy and other supplemental methods 

Plans call for the institute to serve as 
central reference and clearing house for 
the exchange of information on the meth 
ods of analyzing gases and vaporizable 
liquids. The staff also will study industry 
problems, and cooperate with analysts in 
developing improved techniques 

The institute will be self-sustaining, but 
it will be essentually non-profit 


Refinery Investments 
Continue to Climb 


fhe petroleum-refining industry is due 

to invest $697 million in new plant and 

equipment during the first three months of 

1956. According to Department of Com 

merce estimates, this amount will represent 

a 40 percent increase over the $490 million 

spent for refinery expansion during the 

New Refinery b same quarter of 1955 

Barco Swing Joints are used for all of the : T he department has fixed a total of 
23 oil ond gasoline tank car loading $2,756,000,000 as the amount spent or 
ativan anil ton 6 iP Gus Ginilens ta thie equipment to process petroleum and coal 


: in 1955. Of this amount, about 95 percent 
new western refinery. 


was used to buy petroleum-processing 


- equipment. The figure represents an in 
. ALE 7 crease of $72 million over 1954 and $88 
fie ~ ; - 
Is 1953 


million over 


Estimates show that refinery expansion 
ran almost 10 percent of the $28,268,000 


* OOO invested in all I S. industries last 
ow arco + | es e inery year That figure, while $1,441,000,000 


more than the amount reported for 1954 
is $54 million less than the amount spent 


Loading Racks Work Better’ ©" 


Controlled Torque —Here is a feature users unanimously applaud in Barco’s Ohio Oil to Close 
new Swing Joints~no annoying, uncontrolled free swinging of lines. They swing Wyoming Refinery 


easily but stay put 
Phe Ohio Oil Company will suspend 


Ball Bearing and O-Ring Equipped ~ Designed specific ally for handling operations at its Lovell Wyo refiner 
gasoline, oil, lube oil, LP gas, and other fluids, including many chemicals, sometime after August 1, 1956. The limited 
without leakage market in the Rocky Mountain region and 


the high cost of moving finished product 
Large Bearing Surface—Barco's bearing design provides adequate support to other : 


for lengths of piping. Minimizes bearing pressures and wear. the close down 


irea were given reasons tor 


The company started 
Long Life —New “Bar-Moly” dry lubricant process used by Barco gives a velinery in 


permanent anti-galling, corrosive-resistant finish to moving parts. This, combined sphalt plant to 

with routine lubrication, insures longest possible maintenance-free service. production in the 
refinery § 

Easy Maintenance — Joints can be disassembled for inspection without dis ii, mains 

connecting piping. O-rings are easily renewed in the field. Frequent greasing For the 

not required to maintain sealing been operatin 


The plant, with 
Custom Designed Installations — Your Barco Representative will be glad eceeili ... Gasnin\ Minit). aiiiaealon 


to show you actual models of smooth-working, balanced assemblies and a wide R000 | 

choice of Barco custom designs. Choice of materials, including all-steel. Sizes \ | ms h been made 
1”, 1%", 2”, 2%", 3", 4", 6", and 10”—eleven different styles of joints. Ask for posing of th } be sold 
Catalog 400 j 


° Yi ! s ne i two operated by 

> mpany The compan 

BARCO F ey Sf ag 
a lay s at Robinson, Ill il 


Honolulu Refinery Sold 
542B NORTH HOUGH STREET a eg ee a 
BARRINGTON, ILLINOIS aul. Gita. 4b aneies Seed CR Con 


to accept Standard Oil Cor 


rketit 


, . " : a Ly ilifornia’s offer to buy the cor 
Worldwide Sales and Service RD Sap RPh : 


iwa refinery The plant 
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THE SEAL 

WITH 
UNIVERSAL a 
IVI 2-78 seol ring 


coil spring 


packing 
follower 


Teflon packing 
(2 rings) 


integral 
seal sleeve 

SEALOL-FLEXIBOX TYPE RRV SEALS hove received 
enthusiastic approval from operators of oil refinery 
process pumps who rely upon the design features of 
these mechanical seals to provide minimum mainte- 
nance and drip-free operation. These Flexibox seals . . 
by eliminating gland leakage . . . prevent valuable 
product loss . . . and do away with fire hazard condi 
tions created by escaping volatiles. The extreme sim- 
plicity and sturdiness of these seals make them equally 
adaptable to existing pump or new pump applications 

and popular with maintenance personnel because 
of assembly ease . . . requiring no adjustments or set 
screws. The Teflon® packing maintains sealing contact 
by positive mechanical means... which automatically 
compensates for dimensional changes due to tempera 


ture and pressure variations. 


Flexibox versatility has been proven in such appli 
cations as... 


* acid sludge* 90 psig + 140°F 

© 50% nitrogen — 50% steam * 160 psig « 340°F 

® sulphuric acid+ 40 psig + 125°F 

and thousands of others. If you desire complete 
yun on Sealol-Flexibox seals send for Bulletin 10, or 
request engineering recommendations for your partic 
ular problems. Join the many world famous refineries 


and pipeline companies who have standardized on 
Sealol-Flexibox Mechanical Shaft Seals 


SEALOL CORPORATION, 
185 POST ROAD, PROVIDENCE 5, R. |. 


New York . Philadelphia . Cleveland . Chicagc . Norfolk 
Charleston (W.Va.) © St. louis * Kansas City * New Orleans 
Reusten © Tien © tes Anes * Sen feentionn * Seattle @ 


Toronto . Montreal . Manchester (Eng. ) . Paris . 


ee 


THE : BALANCED PRESSURE SEAL 


January, 1956—Prrroteum R 


7 cutters for Ve" 


..-the efficiency-balanced 


Fel beat 


Heavy-Duty Pipe Cutter 


Powerfully built— guaranteed not to warp or break, 
always tracks perfectly . Famous Ri@alD thin- 
blade or heavy-duty cutter wheels of tool steel roll 
easily, cleanly through any pipe.* Every cutter 
factory-tested! Buy them at your Supply House. 
"Special wheels available for stainless steel and cast iron. 
(he s 
For fast easy pipe 
cutting in tight places, 


RitaIib> 
4-wheel cutters. 


>i i> 


Riles 


Work-Saver ae Tools 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 


For more data on advertised products, use Readers’ Service Cards, last page 








PATENY PENDING 


Ducon TRICKLE VALVE... 











the first dip-leg SEAL with approval 
for fluid catalyst cracking plants 


The good word “APPROVED” gets around the industry 

fast. Through research and experience in application of 

their type SDC recovery cyclones,.The Ducon Company offers 
a truly dependable dip-leg seal'for catalyst cracking plants. 
The unit permits instant attainment of operating 

conditions with minimum loss of catalyst. A free-swinging ring 
type hinge assures true alignment of those surfaces 

affecting the gas seal... and offers no resistance 

to movement of the valve plate by the returning catalyst. 
The fact/that the refining industry must 

maintain continuous operation for 

greatest efficiency .. . has won immediate 

approval for the Ducon trickle valve 

as a trouble-free seal. 


Write today for full details 


275 James Street North, HAMILTON, ONTARIO 


th PPE in d us 
CO 


ie) 
2 DUCON conan 


147 EAST SECOND STREET, MINEOLA, N.Y. « Sales Representatives in Principal Cities 


= Canadian Branch: THE DUCON COMPANY of CANADA, Ltd 
‘a trol 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS @ DUST VALVES 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





Honolulu has been turning out asphalt 
iromatics and bottled is. It will go to 
Standard for $2,425,000 

The sale was prompted by Standard’s 
plans to build a 25,000-barrel-a-day re 
finery there. The new plant, to be built on 
Sand Island in Honolulu harbor 
pected to cost some $30 million 


A New Development 


This picture illustrates a new method for 
testing the color of aviation gasoline. Devel- 
oped by Ethyl Corporation in conjunction with 
Hellige, Inc., the method makes use of ten 
permanent color standards mounted in two 
discs. Each pair of these standards provides the 
minimum and maximum intensity for the stand 
ard colors—red, blue, green, brown and pur 
ple—used in aviation gasoline grades 

To test for color intensity, a sample of the 
finished gasoline is placed alongside a sample 
of the uncolored base stock in a color testing 
device. A color testing disc is inserted above 
the uncolored base stock sample, and a beam 
of light is directed upward through the sample 
and the color standards. A visual inspection of 
both samples quickly determines whether the 
finished sample falls within the maximum and 
minimum color specifications 


Indiana Standard Sets 
A Record in Safety 


A new world’s record for laboratory 
safety has been set by Standard Oil Com- 
pany (Indiana) research workers at Whit 
ing, Ind. They have worked more than 
,200,000 man-hours without a_ lost-time 
iccident 

According to records of the National 
Safety Council, the best previous record 
for a similar laboratory wag slightly less 
than 7,190,000 man-hours, set by a large 
chemical concern, There are 1200 workers 
in the Indiana Standard research system 


Negotiating Merger 


American Cyanamid Company is ne 
gotiating for the purchase of The Formica 
Company. The proposed acquisition, dé 
tails of which are still under negotiation, 
contemplates that Formica will continue to 
operate under its present management, as 
an additional unit of the Cyanamid organi 
zations. Final agreement will be subject to 
the approval of the Cyanamid board and 
the stockholders and director f Formica 
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Copies of Index 
Still Available 


Copies of the 1955 Perroteum 
Reriner Index, which in the past 
ilways has ippeared in th Decet 

i ire still available t sub 
cribers——-now upon request. Reader 
who want this valuable ruide to the 
past year’s advancements in refinin 
petrochemicals and natural gasoline 
should use the Reader's Service blu 
card in the back of this issue, Write 
on the card, “1955 Perroteum Res 
FINER Index,” fill in name, address 
and mail I h« re isno ¢ h iru or 
obligation 
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What's Happening. . - 


Japanese Refineries 
To be Insured in U. S. 

Jap Oil Ret wm Cx 
vith Calhtornia Oil Co 
5 } ‘ i t I irance ont 
nearly > million with an Amer in 
surance company alter its contract expires 
shortly with seven Japanese firms 

Coverage with the | S. concern would 
cost about 1.15 ven per L000 yen i160 
yen to $1 wainst 15 yen per L000) by 
Japanese insurance companies. Under the 


lower rates, the refining company’s insur 


ince cost would amount to only $25,000 


FLOREX 


A Sure Cure for the 


Platinum BLUES” 























The growing use of platinum catalysts in reforming feed stock 
emphasizes the importance of pre-removing trace metals such as 
arsenic, lead and sulphur compounds. Platinum catalysts are 
poisoned by these substances in quantities even as small as ten 


parts per billion. 


Treating the feed stock before the trouble occurs, Florex ad- 
sorbent provides the simplest, most economical means to protect 
expensive catalysts. Florex in the granular grades will completely 
remove or reduce these compounds to a harmless level 


Recognized throughout the world as superior to all other natural 
clays, Florex is prepared from carefully selected Florida Fuller's 
Earth by a special processing, including high pressure extrusion 


Meshes from 8/16 and up are customarily used, Write for in- 


formation today. 


ELORIDIN COMPANY (Gs 


For more data on advertised product 


Box 998, 


Tallahassee, Florida 


use Readers’ S« ce Cards, last pag 





Plugging in the Transducer. [his exclusive plug-in feature 
applies to both the transducer and the amplifier. Means quick, 
easy removal for service; minimum instrument down-time; 
checking can be done in the shop where full facilities are avail 
able. Also permits separate calibration 1 


Plugging in the Amplifier. See how easily units are locked 


into the chassis. Also note screwdriver adjustment of range 
span and zero suppression by virtue of unique potential divid 


ers. Exclusive Taylor vernier adjustment permits resolution of 


partin 100,000. 


Muy For more data on advertised products, use Readers’ Service Cards, last pag« 





-~POTENTIOMETER 
TRANSMITTER 


with all the innovations, ruggedness, dependability and versatility 
that industry expects from Taylor 


‘roe has broadened its base of measurement 
with the introduction of an electronic instrument 
that extends the versatility of its pneumatic controllers 
and receivers. The TRANSET* Potentiometer Trans 
mitter is a completely adaptable instrument for the 
measurement of a wide variety of variables, and can 
be quickly modified for use with different electrical 
primary elements. This ingenious instrument reflects 
Taylor's years of experience and knowledge of the 
requirements of the processing industries 


The TRANSET Potentiometer is especially adaptable 
where processing conditions require pneumatic con 
trollers and receivers, and where conventional measur 
ing circuits have not proved adequate. In thermocouple 
applications, for example, it can accurately measure 
temperatures within limits of minus 420°F. to plus 
3272°F., with range spans as short as 100°F., depend 
ing upon the characteristics of the thermocouple used, 


Plugging in the input Circuit Boord. It can be quickly adapted 
for use with different primary elements by simply plugging in 
the corresponding input circuit; e.g., for thermocouple appli 
cations cold junction compensation is provided in the plug-in 
circuit board. One instrument can therefore be used as a spare 
wherever a transmitting potentiometer is used 


January, 1956 PETROLI 


Why experienced instrument men say — 
“most practical instrument of its kind” 
1, The unit is automaucally, continuously standardized and 


offers complete electronic balance, permitting Optimum re 


sponse adjustments. There are no slide wires or motor drive 
2. High Input impedance. No need to match resistance of leads 


3. Output impedance is virtually infinite. Its 0 milliamp sig 


nal can perform multiple auxiliary functions without affecting 


accuracy of pneumatic signal 


4. Range span and zero suppression adjustments are easily 
made by screwdriver due to unique design of high resolution 


potential dividers 


5. Both electronic and pneumatic units plug-in. Simplifies 


service, permits separate calibration 


6. Normal load is automatically inserted when amplifier is 


removed for service 


7. Modern printed circuits insure uniform performance, Test 


terminals provided for trouble shooting 


8. Three-circuit jack on front panel permits easy monitoring 
of output current, Convenient pin jacks provided for checking 
standardization voltage 


9 Three piece purged cast-aluminum case is moisture and 


corrosion proof, All adjustments are readily accessible 


10, If used only for scanning, logging or similar auxiliary 


functions the instrument is available without transducer 


Write for Bulletin * 98262. Taylor Instrument Compan 


ies, Rochester, N.Y., and Toronto, Canada 


Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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What's Happening. . « Illinois Refinery Completes Two Fast Write-Off 
Million Accident-Free Hours Certificates Approved 


fo ibout $22 1 on worth of insur Ru up combined score of more 


: Office of Defense Mobilization has 
whereas the ) would 5444 n llion accident-free man-hours. two 


th | sued fast tax write-off certificat for two 
> \ j p ‘ irm ce trne ot ‘ ‘ a 1 eor 
os , : rt Ohio Oil Con ; more petroleum project neludiur a $25 
Caltex. whi , ore than ( , tobinsor 1] refiner here have receivee million expansion projec | Tide Water 
. f r safety record Associated Oil Cor iy at San Francisee 
ind the Japanese Presentes to the refines boratory mu Tide Water wa leared for 65 
refinery was merely added to the list The barrel house each API Accident Preve on $17,655,001 ho percent on $6,120,000 
Japanese refining company has two re tion Award was for over a half-muills ind 15 percent on $70,000. The San Frat 
fineries one at Yokohama ind the other man-hou worked without a disabling cisco project calls for the installation of 
it Kudamatsu. Capitalized at $11 million cident 1? 000-barrel-a-day coking unit. hvdrode 
it is expanding its facilities with a $16.5 Acting in behalf of the API. H. I sulphurization equipment rated for 20,000 
ndy, refinery manager, delivered the barrels a day, and the expansion of the 
iwards to H irley E Burkhart laboratory refinery s cat ilytic cracking ¢ ipac ity 
7 } supervisor, for 672,000 man-hours without Aurora Gasoline Company received a 
ritish Engineers Stud p , | ceived 
g e uay i disabling accident, and to Arthur | certificate for 65 percent on $652,125 
: ; Slawson, Barrel House foreman, for 520 covering new catalytic reformer and ex 
Automation at Cambridge | - jas Sornmen . | ne « 
O00 man-hou pansion ol office facilities at its Detroit 


fen engineers from various British in The refinery has received plaques from refinery. The reformer, already completed 
dustries, including petroleum refining, are 


back in school -this time to study automa 
tion. At Cambridge University, they are 
taking part in Britain first full-scale 


course in control engineering and the 


ore tf)! cou ri va taken out r onal ee nition tor the 


r 


percent 


million investment made two years ago i 


both the API and the National Safety was built for daily capacity of 6000 
Council for accident prevention. In 1950 barrels 
t was cited for 2,423,961 safe man-hours ° 
vorked in the entire plant In 1951, the Premium Closed Year 
Still Maintenance Department was given ° 
problems of automation the API's million-man-hour award for 1. With 96.1 Octane Average 
One of the contributors to the exper 129.191 man-hours. The refinery Electrical 
mental course was The British Petroleum Shop was recognized in 1950 for going 19 
Clomipar Among the students at the pres years erage octane number of 96.1 for premiun 
nt course is J. M. Keating, chief instru During the last five years. Ohio Oil’s ind 88.9 for regular on a national weighted 
ment engineer at the company’s Llandare Refining department won National Safety basis, according to a survey by Ethyl Cor 
South Wales refinery Council awards in 1950. 1952 and 1954 poration 
Studi include the principles of auto Phe 


Gasoline on sale at service stations I 


December closed out the year with an ay 
without a disabling accident 


premium gasoline average was un 
matic control of operating plants, making is : eon O U changed from November but 1.8 octane 
machine tool the use of computors for rifain s utput p numbers higher than in December 1954 
output in 1955 The regular gasoline average was 0.1 o¢ 
about 580,000 barrels a day It tane number higher than in November and 
will make a number of visits to plant was nearly 560.000 barrels a day in 1954 1.6 octane numbers above December 1954 
where automatic control is being used and less than 60,000 barrels in 194 The premium average ned in all but 


NSH Re fj / 


reckoning accounts and planning produc Great Britain's refinery 
tion. Durinw the one-year course, students totaled 


where SPARKS mean “ae play it safe 


‘© DANGER > with |FR| SPARK RESISTANT 


PAVING BREAKER TOOLS 














These FORGED beryllium copper tools stay sharp longer... 
yet provide maximum protection against spark hazards 


@ Now, with this new line of Ingersoll-Rand beryl 
lium copper tools, you can play it safe and still - 
get far greater tool life than ever before obtainable , Ts £ = 

with this type of equipment. That's because I-R naRnow 3° - 2 - 
tools are FORGED — not merely cast — of a spe SHANK SIZE, HEX CHISEL DIGGING ASPHALT 
cial, high-strength beryllium copper alloy. A trial L Ts | CHISEL | CUTTER 
wder will quickly demonstrate their superiority 

over any spark-resistant paving breaker tools you 











— +— 


71/8” x 3%" 


——-- 4 


have ever used. It will pay you to see your nearest 1” x4V%_" 


11/8” x 6” 


Ingersoll-Rand | « 


1] BROADWAY, NEW YORK 4, N.Y 5-229 


1-R representative about this as soon as possible 
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LES : 
: Can luse this sheet packing 
on hot oil lines, too 7 


> 


at 





~ 


Sure 3-M Service Sheet /° 
equally good ror ol, Steen 


ahd gas lines | 


Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


Where it’s used: Every industrial plant 
can usé J-M Service Sheet Packing to 
advantage. It’s the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 
and chemicals. 

What its advantages are: J-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds. It is 
graphited on one side to permit break- 


JOHNS MANY 


January, 1956 


PETROLEUM REFINER 


ing a joint without destroy- 
ing the gasket. The un- 
graphited side is ruled into one-inch 
Squares to speed cutting and reduce 
waste. And... you can order it in 


large economical quantities because 


J-M Service Sheet will not dry out in 


stock! 


How it is furnished: Service Sheet is sup- 
plied in sheets 54” x 64", 36" x 126", 
36” x 63", and 54” x 126” sheets in 
thicknesses of 1/64" to 4" and 108” x 
126” sheets in thicknesses of 1/32” fo 
y,”. It is also furnished as cut gaskets 
in standard and special shapes. See 


the J-M catalog for further details 


Your J-M Packings Distributor carries 
complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right pac king for your applic ation 
Write him for complete information 
and copy of folder PK-19A, “Thou 
sands of Plants Rate It Tops.” Or 
address Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


YU Jjohns-Manville PACKINGS & GASKETS 
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A KERRIGAN z , y —_ What's Happening. ee 


Grating for Every Need 


three months of 1955 while the regular 
iverage increased in eight of the 12 
A CATALOG 7 mn 

Thirty of the 53 cities covered by 
j Ethyl’s survey reported increases over No 


for every Grating 


ember in the average octane number of 

their premium gasolines, with five cities 

showing a monthly gain of 0.5 octane num 

Write for your *& eZ iy hes | ber or more. Fourteen cities reported de 

pee 4 a y | creases while nine cities were unchanged 

Copy NOW! : Ly, a * In regular gasoline, 34 cities reported 

’ ¢ se increases in their average antiknock qual 

y, ity, seven of them by 0.5 octane number or 

more Thirteen cities showed a decrease 

from November while six cities were un 
changed 

Against the nationwide premium ay 

erage of 96.1 octane number, 19 cities re 


v/ ¢, eo, > b 
STEEL ~ "| a: ported premium averages of 96.5 octane 


number or higher. In regular gasoline, 15 
for the 1001 applications where 

A cities showed average octane ratings of 
safety and strength come first 4 89.5 octane number or higher, compared 


Kerrigan Steel Grating is BONDER Cad with the national weighted average of 88.9 


IZED for corrosion resistance and ‘ “ octane number 


oS , NGAA to Sponsor 
STAINLESS and MONEL — - Liquid-Analysis Project 


non-magnetic steel for the chemical, 


extra years of life 


A new program of industry-wide com 
oil and packing industries for 


ANY installation where high re amples having known compositions will be 


sistance to heat, acids chemicals, / |} sponsored by the Natural Gasoline Associa 


parative analysis of liquid hydrocarbon 


and corrosion is needed tion of America 

I he next sample, No 7 in the liquid 
series of the past four years, will be a de 
ethanized natural gasoline containing com 
ponents from propane through hexanes 
TRULY —— plus and is now being blended synthetically 
from pure grade hydrocarbons by the 
In both size and type, there is a Kerrigan Weldforged grating for Special Products division of Phillips Petro 

leum Company at Bartlesville 5 )kla 

every need. Let our new catalogs prove it to you. Send for the Phe snmmeie will’ ia Giaeibenea eo th 
one you think best answers your need (or ask for ALL FOUR if you 102 oil company and commercial labora 
wish). We will also be glad to send you a desk-size grating sample. tories in the U. 5. and Canada which 


: ; | participated in the previous studies 
Write Kerrigan Iron Works, Inc., General Sales Office, 274 Madison ( iehaes we therteae i desiring to check thei 
Ave., New York City. own results against the laboratories already 

in the program may participate. Inquiries 
should be directed to the NGAA offices 
$21 Kennedy Building, Tulsa 3, Okla 





ae WORTHY ] 


od 


| Texaco Technical Service 


RIVETED STEEL ; 
KERRIGAN where it is desired to match existing Opens Atlanta Office 


Wetdtorged grating The Texas Company’s Research and 


Ri ted Steel Grating Technical department is expanding the 


activities of its Technical Service division, 
Aad Wh ; by opening a new regional office in At 
\ &) é\ 4\\ lanta, Ga. The new center is expected to 
give southern industry quicker access to 
Texaco’s technical services as well as its 
research facilities 
A nationwide technical service has been 
maintained by Texaco for a number of 
years. Its first technical service office was 
opened in Houston in 1922, Other offices 
now are in Detroit, Los Angeles, Chicago 
Pittsburgh and New York 


ALUMINUM Ceennter aye terns has been 


spark-proof for those whose need is F . | ’ | added to the list of oil companies with 








ac 
strength AND lightness. Extra safe \ ‘ } | ] | cess to restricted Atomic Energy Commis 
and strong. Allowable fiber stress ~~ AW / |} sion data 

15,000 psi. Modulus of elasticity 


10,000,000 psi <2 Middle-East Naphthas 
Making High-Octane Blend 


\ Platforming unit at one of The British 
Petroleum Company Ltd., refineries is pro 
ducing a 92-plus F-1 clear blending com 
ponent by processing Kuwait naphtha. This 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEU? REFINER 





| PRE-TESTED! 


CHASE® ANTIMONIAL ADMIRALTY 
HEAT EXCHANGER TUBES 


one made to bast years Longer! 


All the hydrostatic tests, corrosion 
tests, expansion and flattening tests 
which go on at the Chase mills are 
designed for one thing—to assure 
years of extra service from Chase 
Antimonial Admiralty Heat Ex 
changer Tubes. 

But the real test takes place right 
on the job where stresses, strains 
and corrosion are at their very worst 
Chase Antimonial Admiralty Heat 
Exchanger Tubes pass that rugged 
trial with flying colors! 


It follows that the longer heat ex 
changer tube life you get from Chase 


Antimonial Admiralty also means 


lower operating costs, fewer break 
downs and more time between tube 


replacement 3! 


Get the benefit of extra years of 
service—insist on Chase Antimonial 
Admiralty! 


CHASE WAREHOUSE STOCKS: Houston, 
Los Angeles, New Orleans, Tulsa** 


A Whe rv] 


The Nation's He adquarters for Brass & ¢ oppet 


Atlanta Chicago Uenver ind anagel s W nneapots Phiadetgtne 
B x A Ss Ss & Cc oO p p £ R Cc oO Balt more Cincinnat Detiort Kansas City Me Newark Pittsburgh 
° Beston Cleveiand Ciand Kageds os Angeies New Urieans Providence 
Charlotte 0. Houston M bwoukee New York Rochester 
Waterbury 20, Connecticut * Subsidiary of Kennecott Copper Corporation l Sen | rencsce Seattle Waterbury 


y _ 
LYSO For more data on advertised products, use Readers’ Service Cards, last page 





What's Happening... 


high-octane number is on a butane-free re 
formate without the addition of tetraethyl 
lead 

Industry observers believe this is the 
highest octane level obtained to date from 
a Middle East naphtha in commercial 
operation 

The unusual performance is being 

ved with a standard R-5 Platforming 

catalyst produced for BP in the Universal 
Matthey Products, Ltd., plant near Lon 
don. The present run producing this high- 
octane blending component has been on 
stream nearly two months, and the run is 
continuing satisfactorily 

The results are noteworthy because of 
the type stock being processed. Kuwait and 
other Middle-East stocks are of a high 
paraffinic nature, and represent the most 
difficult naphtha to upgrade to virtually 
super ’ F-1] clear-octane levels 


Goodrich-Gulf Bids High 
For Institute Rubber Plant 


The government, selling the last of its 





synthetic-rubber facilities, has received a 
bid of $11 million from Goodrich-Gulf 
Chemicals, Ine This was the highest of 
six bids submitted for the government's 
Institute, W. Va., plant 

The sale of Goodrich-Gulf would be sub 
ject to review by Congress and the De 
partment of Justice. Attorney General 
Brownell will report his finding to Congress 
January 13 

If Congress does not object to the sale 


Supersonic testing adds extra value within 30 days, Goodrich-Gulf will take 


over the plant in mid-February. Terms of 


the ile will be announced when the at 


to refinery condensers by Downingtown | torney general's report is sent to Congress 


The plant, built in 1942 at a cost of 
$18,403,350, has an annual capacity of 
122,000 tons. In June 1955, the govern 
Supersonic testing...centrifugal casting...stress-relieved welding of ment figured its book value after deprecia- 
Ampco 8...are some of the advanced techniques specified by Downing tion at $5,130,000. It is the largest of the 
town engineers in designing these two 42” x 16’ inside floating head synthetic-rubber plants built by the govern 
propane condensers. Essential cost savings resulted, and the condensers a rt ous ng World War II : 

1¢ other companies which submitted 
are highly corrosion-resistant. bids were Imperial Commodities Corpora 
' ’ : tion, a Dutch-owned firm; United Rubber 
Units meet ASME Code and TEMA Class R requirements in every 


i j lee hat ; & Chemical Company; Goodyear Syn 
respect. Ampco & was used extensively because of its higher allowable thetic Rubber Corporation; Union Carbide 


design stresses at elevated temperatures. Design pressure is 275 psi on ind Carbon Corporation, and Edwin W 
the shell side and 100 psi on the tube side. Pauley, California industrialist 


Each unit has 1320 Cupro-Nickel tubes 4" O.D. x 16’ 0” long. Tube ° ° 
sheets are of Ampco 8. The channel—a centrifugal casting of Ampco Burning Rubbish Reported 


#—was supersonically tested to assure soundness, Channel cover is of As Contamination Source 


Ampco 8 lined steel. Shell and shell cover are of 4” carbon steel A one-year research project of the ir 
Inside floating head is a centrifugally cast Ampco 8 flange welded to a dependent Air Pollution Foundation, con 
10” 1.D. x 4" Ampco 8 head. All Ampco 8 weldments were heat-treated ducted by Battelle Memorial Institute, 
points to an air contaminant which may 


. , vo _re é » - ; ) slie yi » Z 
alter welding to increase resistance to corrosion I y relieving intern al not be a contributor to smog, but could be 


stresses set up during welding. injurious to health. That suspect 15 phe nol 


. . . . \ study f the emissions from typical 
W rite for further information on Downingtown experience in design- — ” _— . YP 


i backyard burners shows that for every ton 
ing and fabricating heat exchangers and other pressure vessels for the f rubbish burned, more than eight pounds 


refinery. Heat treating and X-ray testing as required by specifications. f the emissions are phenols 
An acrometric survey conducted by the 
foundation in Los Ange les Co inty last 
year showed that phe nol constituents in the 
atmosphere were higher in Pasadena than 
- elsewhere in the basin, and that the only 
Downingtown Iron Works, Inc. GI source of phenols was the burning of 

rubbish 

Aldehydes, such as formaldehyde, ap 
peared in concentrations of from 5 to 64 


Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N, Y. 


pounds a ton of rubbish burned, while 


d ve 
HEAT EXCHANGERS © TOWERS © PRESSURE VESSELS ¢ STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION hydrocarbons appeared in a range of 44 to 
; 293 pounds a ton. Hydrocarbons and alde 
Division of: Pressed Stee! Tank Company, Milwaukee 1 4, Wisconsin * Manufacturer of Hackney Products hydes are suspects in the formation of eye 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS irritants in the Los Angeles atmospher: 
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WORLD’S LARGEST double-unit De- 
aerating Heater is in a large Texas refinery. 
These Permutit twins heat and deaerate 
makeup at the rate of 3,000,000 lb/hr. 
They completely remove oxygen and free 
CO, to prevent corrosion and costly re- 
placements of tubes, piping, pumps, valves. 


Exclusive reboiling spray design! The 
first of these twin units proved itself with 
13 years of better-than-guarantee per- 
formance—often at 115% of rated capac- 
ity. Seventeen field-performance tests 
show oxygen reduced to 0.0 ml/l.. . free 
CO, cut to zero! Reasons: Permutit’s de- 
sign provides violent boiling, vigorous 
scrubbing—for both light and heavy loads. 

Free Technical Bulletins! Write today 
for data to help you select your next De- 
aerating Heater or other types of Water- 
Conditioning Equipment. The Permutit 
Company, Dept. PR-1,330 West 42nd St., 
New York 36, N. Y. 


DEMINERALIZERS * ZEOLITE AND 


CHEMICAL FEEDERS * AERAT 


j 
anuar\ 





ROSS EXCHANGERS cool 


lube oil for I-R turbo-blowers 
at giant Esso cat cracker 


Compressing 52,000 cfm of air for catalyst blowing in Esso’s 
giant Bayway, N. J. cat cracker one of the world’s largest - 
this Ingersoll-Rand Turbo-Blower (one of two) is driven by 
a 4530 hp I-R Turbine. 

To protect bearings and other vital parts with tempera 
ture-safe lubrication, twin Ross Type CP Exchangers were 
factory-furnished with each unit. Dependable oil cooling 1s 
continually assured! 

At work in refineries around the world, Ross Exchangers 
not only serve engines, compressors and other primary equip 
ment, but also the more specialized distillation units them 
selves wherever there is a heating, cooling or condensing 
requirement. Top rated for thermal efficiency and ruggedness, 
they’re the No. 1 choice of machinery builders and refiners 
alike 

Easy to install and easy to maintain, Ross Exchangers 
are pre-engineered, fully standardized and promptly available 
in a wide range of designs and sizes to meet your needs, no 
matter how special! 

For detailed information, request Bulletins 1.1K5 and 
2.1K5 


9. 


wert oe ROSS HEAT EXCHANGER DIVISION 


of 


Aa wv. *% 
been] ey ’ - American - Standard 
— * i 
1419 WEST AVENUE © BUFFALO 13, N. Y 


in Canada: Kewanee-Ross of Canada Limited, Toront Int 
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What's Happening... 





Jan G. Schaafsma has been ap- 
pointed manager of the Laboratories de- 
partment of General Petroleum Corpora- 
tion. Schaafsma joined General Petroleum 
in 1934. He was appointed assistant man- 
ager of the Vernon, Calif., laboratories in 
1954 and had been acting manager for 
the past six months. A registered chemical 
engineer, he holds a patent on a treating 
process for petroleum and is the author of 
several technical articles 


Walter R. Bimson, Phoenix, Ariz 
banker, has been elected to the board of 
Stanford Research Institute. He becomes 
the organization’s 39th directo: 
also is president of Arizona Bancorporation 
and director of that and a number of other 
companie 5 He 18 i member of the U S 
Chamber of Commerce's Economic Policy 


Bimson 


ind Small Business Advisory committees 


J. W. Palmer, senior chemical engineer 
at Stanolind Oil and Gas Company's Re 
search Center in Tulsa, has been elected 
chairman of the AIChE section there. He 
succeeds Bert J. Thompson, with Warren 
Petroleum Corporation 

T. Ed Griffith, supervisor of gas and 
operations in Tide Water As 
sociated Oil Company's Central division, 
president, and H. L. Law- 
ler, mechanical engineer with Stanolind, 


was elected secretary 


gasoline 
was named 


treasurer 


Curtis M. Klaerner, manager of So 
cony Mobil Oil ¢ ompany s Buffalo, N. Y 


refinery, 


has been made assistant general 
manager of operations for the Manufactur 
ing department, headquartered in New 
York. He will be succeeded at Buffalo by 
T. C, Lockhart, now manager of the Light 
Oils Operation division of the Manufac 
department in New York 

Klaerner joined Magnolia Petroleum 
Company, southwestern affiliate of Socony 
Mobil in 1942, and became manager of 
Lo khart, 


tarted at 


turing 


the Suffalo refinery n 1954 
with the company since 1956, 
the Paulsboro, N ] . refinery he has been 


at his present New York post nee 1953 


G. L. Parkhurst, a vice presiden 
Standard QOil ( ompany ol California 
1949, has been elected to the board 
directors Previously 

president of the sub- 


sidiary 


(jronite 
ical Company, 
hurst also is a 
tor of Arabian Amer- 
can Qi) ( ompany 
ind Trans Arabian 
Pipe Line Company 
4efore World War II 
ne was n th © 


1 the Mid 


Parkhurst 


... Among Men in the Industry 


Cited for Heroism— 


Two Sun Oil Company employes have received the petroleum industry's go'd medal for heroism 
in saving the life of a fellow employee who came in contact with a 2300-volt line. Representing top 
recognition by the API, the awards were presented to John T. Murphy and John R. Viscidy (at 
right) by Sun President Robert G. Dunlop (extreme left) and C. H. Thayer, Sun's vice president in 
charge of manufacturing. Both recipients are electricians at Sum Oil's Marcus Hook, Pa. refinery 
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Lee Morris, with Stand 

of California and it 

h been named I! il 

the new American G 

being erected near Gr 
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is chief enginert 
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iperintendent 
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41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements 
Rigid wall or 
flush mounted, 11 
inches of scale read 
ing. Interchangeable 
standard indus 
seporable sock 
Stem can be 
placed at any angle 
and case can be ro 
tated to any readable 
position. 


stem, 


with 
trial 
ets. 


RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con 
Electric or 
spr.ng wound clock, 
24 hour or 7 Day Rev 
Flexible Ar 


mor and bulb of stain 


struction 


olution 


less steel, Ranges 40 
+ 950°F or Equivalent 
in °C 


INDUSTRIAL 
THERMOMETERS 


Red-Reading 


Extruded brass case 


Mercury 


finish 
40 + 950°F 


or Equivalent in °C 


chrome 


Ranges 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 


for permanent accu 
racy. Complete line 
A.S.1T.M. and fractional 


division types 


WRITE FOR CATALOG 
INFORMATION 


PALME 


THERMOMETERS, 


12 Ohio + MElros: 


Cincinnat 


for more data on advertised products, use Readers’ Service Cards 


Institute of Technology, been an engineer 
with Westinghouse Corporation and served 
as director of the Department of Electrical 
Engineeris at Illinois Institute of Tech- 
nology 

During 1943-44 he 
the Arn 


and in 


was consultant to 
Manhattan district 
chairman of the Mexi 

Conference on Industrial 
nder the Mutual Security 
participated in a series of in- 
Europe in 


Engineers 
1945, was 
can-American 
Research I 
Agency, he 
dustrial 


1951-52 


Viadimir A. Kalichevsky, consulting 


Magnolia Petroleum 
Company at Beaumont, Texas, has re 
ceived the 1955 Southwest Award of the 
American Chemical Society 


H. Harold Bible, formerly assistant 


manufacturing for Lion Oil 
Company, has been promoted to manager 
of manufacturing. The company is a divi 
ion of Monsanto Chemical Company 

Also receiving new appointments in the 
Manufacturing department are John A. 
Sherred Frank L. Emert. Their new 
assignments follow the creation of Devel 
opment and Engineering sections 

Sherred, who had been director of re 
search development for Monsanto’s Plastics 
division in St. Louis, will be transferred to 
Lion Oil as director of development 
Emert, who was assistant 
Lion’s El Dorado, Ark 


promoted to director of engineering. 


research activities in 


chemical engineer for 


manager of 


manager of 
refinery, is being 


tible, with the Lion organization since 
1942, has held 
to the vice president of 
technical issistant to the 
assistant manager 

Holder of a master’s degree in chemistry 
from England’s Oxford University, Sher 
red joined Monsanto in 1947, after several 
with the Shell Emert ha 
with Lion since 1940, and seen serv 
ice at both the refinery and the 
El Dorado chemical plant 


posts as technical assistant 
manufac turing, 
president and 
of manufacturing 


ycars Group 
been 


company 8 


James E. Lewis, veteran California oil- 
Sunset Quiul 
president has been 


man An former Company 
elected executive vice 
general manager ol Inde 

pendent Refiners Association of California, 
to succeed the late Donald B. O'Neill. 


Lewis ha 


president and 


i broad background in the refin 


ing industry 


Navy 
pre sident 
Ameri a, 


I neinecring 


Albert G. Noble, retired U. S 


admiral, has been elected a vice 
of Vitro ( orporation ol 


parent 


company of Refinery Com 


pan 


L. F. Dowding, 
ferson Chemical Company’s 
laborator es, has 
int manager of the 


istant director of Jef 
Austin, 
promoted to assist 
M inulac 
turing division, headquartered in Houston 
With The Texas Company since 1939, he 
transferred to the affiliated Jefferson 
company as a senior engineer in 1949. He 


Texas, 
been 


company 8 
was 
Jefferson’s Engineer 


n New York, 


xaco in milar capacity 


was first assigned to 


ing department where he 


had erved I 


C. E. Davis, Shell Oil Con 
president in charge of refining, has retired 
alter 8% years 


becom i petroleun 


pany \ M 


with the company He will 
consultant and serve 
part time eneral secretary of the Fifth 
World Petroleum Congress, to be held i 


the lt S. in 1959 


last page 


M. V. C. Sastri, Indian « 
U.S. fora 


arrangement 


lentist ium the 


under an exchange 


by the State De- 


year’s study 
sponsored 
Interna- 
tional Cooperation 
Administration, will 
spend three months 
in fundamental 
lytic 
laboratories of 
Houdn 
poration in 
Pa 

Dr. Sastri has been 
a member of the fac- 
ulty of the Indian In- 
stitute of Technology 
at Kharagpur, near 
Calcutta, since its 
founding in 1951. 
Prior to World War 
chemist with the Burma Oil Company at 
Rangoon, and directed the adsorption 
laboratory of the Indian Institute of Sci- 
ence at Bangalore, from 1945 to 1951 

He is the papers on 
published in this country by 
1951, he was chief Indian 
ACS at the 12th Interna 
Congress of Pure and Applied 
York 


partment’s 


cata- 
research at the 
Process ( OT- 
Linwood, 


Sastri 


a researc h 


II he was 


author of many 
adsorption 
the ACS. In 
guest of the 
tional 
Chemistry in New 


A. C. Rall and J. F. Tim, Jr., have 
staff 
senior vice 

financial affairs. They will 
Taylor, the vice president, in 
corpor | 


been appointed coordinators on the 
of Gulf Oul 
president for 
assist W. L. 


forming 


Corporation s 


and coordinating the 


tion s police s. plans and programs in its 


international activities 


Aaron Wachter, with Shell Develop 
ment Company in Emeryville, Calif., has 
been wiven the 1955 Outstanding Service 
Award of Western Region, National Asso- 
ciation of Corrosion Engineers. Dr. Wach 
NACE 


association 


immediate past president of 
been long active in the 
and technical 


In administrative capacities 


Odom Fanning has been 
manager of information s¢ ces for 
west Research Institute. For the 

ars, he has been in charge of the publi 
cation services at Institute of 
Pechnology’s experiment sta 
tion and editor of the 
The Research Engineer 

He was a reporter for The Atlanta Jour 
nal, 1940-43. During World War II he 
Marine Co p is 
The itre For 
four years he was science reporter for The 
{tlanta Journal, and from 1949 to 1953 
jentific-information pro 
Public Health Service 


appointed 
Mid 
past two 
Georgia 
enginecring 


stations magazine 


served in the combat 


correspondent in the Pacific 


h directed 


gram for the U.S 


Frank M. Dawson, manager of Th 
Company’s Purchasin 
1954, has been 
dent in charge of the Purchasing 
tribution department. He will be 
by Howard S. McCray, who 
Refining 


lexas department 


since elected Vice presi 
and Dis 
succeeded 
was operat 


ing manager of the epartment 
chemist at 
1928, 


stant foreman 


joined Texaco as a 


Arthur, 


erved there is as 


Dawson 
the Port 
and later 
assistant superintendent of manulac 
turir In 1939, he 
York as assistant to the ce pre 
charge of the Refinin 


1940 he became 


Texas, refinery in 
and 
Ww is trar ferred to New 
sident ir 
epartment, and 
superintendent 


Lawrence, IIL., 


1945 he 


refiner 


s refining mar 


n Arger 





see now Controlled 


PRESSURIZED LUBRICATION 








GUARANTEES LOWEST COST SERVICE FROM 


HOMESTEAD ériccta PLUG VALVES 


This plug was removed from a 
Homestead Valve just after starting 
lubrication, and before all sealing 
areas were filled with lubricant. Note 
that pressurized lubricant contin- 
ues to extrude through feeder holes. 
Momentary downward movement 
of plug at start of each lubrication, 
gives assurance that plug is always 
free to turn, 


Also, in the Homestead Valve with 
controlled lubrication, you will note 
that even though the valve has been 
over-lubricated, lubricant comes 
only to the bottom edge of the plug, 
and is not wasted by discharging in 
quantity into the bottom chamber 


The plug was again withdrawn from 
the valve body just after a ring of 
lubricant around the stem indicated 
that the lubricant system was. full 
Note that all lubricant grooves are 
filled. The entire plug surface is 
coated with lubricant. Lubricant is 
well packed in the stem sealing 
area above the plug 


Now, see for yourself the risk in 
volved when a valve which does not 
have Homestead’s controlled Pres 
surized Lubrication, is over-lubri 
cated. Note lubricant has been forced 
into the port opening. Itcan contami- 
nate line fluids, foul meters or orifices, 
or even block low pressure lines! 


* Unretouched photos 


Now valve has been purposely over 
lubricated as indicated by excess 
lubricant around stem. Note that 
with controlled pressurized lubrica- 
tion there is no extrusion or seepage 
of lubricant into valve port opening 
his means no waste, no contamina- 
tion of line fluids, no clogging of low 
pressure lines with lubricant, or 
fouling of meters, orifices, et« 


These are but a few of the 

many advantages of Home- 

stead's controlled . pressur- 

ized lubrication that guaran- 

tee lowest cost valve service. 
Reference Book 39-5 has 

the full story —twenty-eight 

pages of engineering facts, 

sizes, types, dimensions, etc. 

Ask for your 

copy today. 

There is no 

obligation. 


HOMESTEAD 
LUBRICATED 

PLUG 
VALVE 


(Por. f 


OMESTEAD VALVE MANUFACTURING COMPANY 


P.O. Box 45 ‘Serving Since 1892"’ Coraopolis, Pa. 


For more data on advertised products, use Reader Me ce Card last page 





NOW 


IN “NEW DRESS” 


Here’s how the Rerin- 
ERY CaTaLoc’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 


For more data on advertised products, use Readers’ Service Cards, last page 
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The 23rd (1956) REFINERY CATALOG 


It will be available to you soon—the most complete single 
source of equipment and materials data in the refining-natural 
gasoline-petrochemical industry. The REeEFINERY CATALOG 1s 
now off the press and in the mails, on its way to refining men all 
over the world. 

A glance at the illustration on the opposite page will show you 
the new front cover “dress”. .. which will enable you to recognize 
this useful volume at a glance. 


More Complete and Useful Than Ever 


Even though your old friend has a new appearance, it is more 
valuable and useful this year than ever before. Here’s part of 
what you'll find in it: 

*% Complete or condensed catalogs of more than 270 
manufacturers, service companies, and suppliers serving 
the industry. 

Authoritative, up-to-date specifications and data. 

Local sources of supply. 

Convenient alphabetical index of manufacturers and a 
classified index of equipment, materials and services. 

If you are not among the thousands of men in buying power 
jobs whose names have been submitted to us by their companies 
to receive a personal copy of the current Rerinery CATALoa, 
tell your immediate supervisor that you'd like to be included. 
In the meantime, you're sure to find a copy you can use some 
where nearby in your department. Remember to look for the 
large “RC” on the cover. 


The REFINERY CATALOG 


Published Annually by PETROLEUM REFINER, Gulf Publishing Company 


P. O. BOX 2608 ° HOUSTON 1, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page 








“What do they mean by the 
‘Pritchard Team’, Scotty ?” 


“What makes you ask?” 


1 was just looking at this Pritchard ad, and it says 
See the Pritchard Action?’ 


goes on to say. ‘de engineers, 


Iver Team in and then it 


‘signers, construction super 
intendents work with your staff all the way from draw 


ing board to on stream 


| keep forgetting that you’ve never seen Pritchard at 
What they is that the Pritchard 
people work as a unit. And they work very closely 


the 


work on a job, mean 


with 


their clients personnel from planning stage right 


For more data on advertised products, use Readers 


r 
service ¢ 


ds 


down to the finished job. [ve worked with them before, 


and | know why they call it a ‘team’.” 


“IT can see that you're sold on Pritchard, aren’t 


you, 


Scotty ?” 
‘You bet I 
Pritchard team in action 


‘That'll be soon 


new plant.” 


am. and you will be too. when you see the 


They're working with us on our 


' 
too 


J. F. PRITCHARD & CO. 


1625 Roanoke Parkway. 12, Mo 


Kansas City 


last page 











“What do they 
mean by the 
‘Pritchard Team’, 
Scotty?” 


Pritchard is ready 
to serve you now 
in the following 


Petroleum Processes! 


Oil FIELD PROCESSING 


Pressure Maintenance 
High and Low Pressure 
Recovery Systems 

Crude Stabilization 
Natural Gas Dehydration 
Sulphur Removal 


REFINERY PROCESSING 


Distillation and 


Light Hydrocarbo~ 
Recovery 

Elemental Sulphur 
Recovery 

Hydrocarbon Dew Point 
Control 


Isomerization 

Recovery Systems Crude Desalting 
Thermal Reforming Catalytic Desulphuriza 
Cracking and Viscosity tion 

pate | Lube Oii Desuiphuriza 
Catalytic Reforming tion Handling and 
Alkylation Packaging 
Polymerization 


PLUS many types and facets of refinery off 
site facilities construction 


Write for 
TIOGA 
Brochure 


TIO GA 


This interesting booklet describes and il- 
lustrates the Signal Oil & Gas Company’s 
natural gasoline, H:S removal and sulphur 


recovery plant at Tioga, N. D. Write for 
your complimentary copy on your company 
letterhead. 


(NOUSTRVYS PARTHEER /OR PROGRESS 


—.£-~ yr.Pritchard co. 


ENGINEERS «© CONSTRUCTORS 


Dept 537 , 4625 Roanoke Parkway 
Kansas City 12, Mo 
* SERVING THE GAS. POWER. PETROLEUM AND CHEMICAL INDUSTRIES 
BOSTON. CHICAGO, BUFFALO, HOUSTON, NEW YORK 


PITTSBURGH 
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What's Happening... 


tina. In 1945, he was named superintend 
ent of Texaco’s Lawrenceville refinery 
nine years later, took charge of the 
chasing department 

With the company 
started at the Port 
After six years there, he 
int superintendent of the 
Neches works, and in 1940 he 
superintendent of the Texaco 
Sunburst, Mont. He also 
intendent of the 
Te XaS, and 
before he 
to head operations in the 
ment 


and 
Pur- 


McCray 


works 


since 1926, 
Arthur 


was made 


also 
issist 
company’s Port 
was named 
refinery at 
served as super- 
Amarillo, 
Lo« kport, Ill . 
New York, 
Refining depart 


refineries at 
and 
transferred t 


I awrence 
was 


Bernard C. Barton has 
director of 
lexas-l S 


been named 
research and development for 
Chemical Company. He 
head the 
research and di velop 
ment work on the 
production of 
thetic 
t xpa nde d use ot 
pe trochemi als He 
will headquarter in 

New York 
Dr. Barton formerly 
was head of the Rub 
ber Applications and 
Synthet Rubber Re 
search department of 
United States Rubber 
Company's 


will 
company bs) 


syn 
rubbers and the 


gene ral 
U nited 


Barton 


laboratories 
States Rubber, with The Texas Company, 
lexas-U. S. Chemicals 
He joined the staff of the general labora 
1939. Since then Dr, Barton's 
interests been in the de 


owns 


tories in 
primary have 


velopment of synthetic rubbers and in the 


basic study of vulcanization and aging ol 


clastomers 


Don W. Woods, director and general 
counsel of General Petroleum Corporation, 
has retired after nearly 40 
West Coast petroleum 
who name 1 
counsel for the corporation in 
General in 1916. He 
1932 


years in the 
Woods, 


gene ral 


industry 


was director and 
1946, joined 
became secretary of 
the company in 
Oliver E. Beutel, traffic manager 
The Dow Chemical Company's Texas div 
sion at Freeport since 1943, has been ad 
vanced to a newly-created position of 
distribution and traffic with 
responsibilities. In his 
Beutel will coordinate the dis 


tribution of from all the com 


manager ol 
company wide new 
capacity 
chemicals 
pany § divisions 
Jeutel, will be 
land, has been with the 
During this 
as a time-study engineer 188 
tendent of the Service 
assistant to the 


who tationed 

compan 

period he served suc sively 
stant superin 
department and as 
superintendent of shops 
and services at Midland. He was in 
of the Service department and 
Freeport for 


d vision 


charge 
tratfic at 
three years before becoming 


traffic manager 


William A. Burns, with The Am 


Oil Company at its 
finery 1952, has 
plant manager. He 
Grey, who has 
Savannah refinery since 

Grey will 


company & 


rican 
Savannah, Ga., re 
since been promoted to 
Edward R., 
charge of the 
1948 

plant manager of the 
refinery in Baltimore, taking 


William W. Hulin who will 


succeeds 


been in 
become 


the place of 


For more data on advertised products, use Readers’ Service Cards, last page 


Pe SS SS eSeweews 


I How fo Solve Problems 1! 
: of ACCURATE GAGING : 


of levels and pressures iy 
when liquids are 4 

COLD and SLOW ff 
1 or HOT and FAST 1 


eee eee ee 


Whether you handle liquids whose 
flow is “slow as cold molasses,” or 
which boil and surge so they're hard 
to gage, Jerguson can solve your 
problems of accurate liquid level 
and pressure gaging. 


Jerguson 
Heated 
or Cooled 
Gages 


Specially designed to 
carry a Circulating me- 
dium heated to 
speed up the flow of 
slow, cold liquids... 
cooled to slow down 
boiling or surging 
liquids. Give you accu- 
rate liquid level read- 
ings, without tracing. 


Jerguson 
Heated 
or Cooled 
Valves for 
Pressure 
Gages 


Jacketed design with built-in trac- 
ing. Cold, heavy liquids flow so you 
get accurate pressure readings. Spe- 
cial design reduces threaded connec- 
tions; combines unions, nipples, etc. 
in one compact unit. Ideal for cold 
services, waxes and other heavy ma- 
terials. 


Jerguson Gages and Valves now 
available with Electric Heating. Ask 
for special details. 


Write for Data Units: #237 on Heat- 
Cooled Gages; #252 on Valves for 
Pressure Gages, etc. 


Gages and Valort for the 


Observa oll nd Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., itd., London, Eng 
Pétrole Service, Paris, France 
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What's Happening... 


retire. Asphalt is the principal product of 
both refineries 

Burns joined the company at Texas 
City, Texas, in 1943 Before taking a 
supervisory position at Savannah in 1952, 
he served as chemical engineer and gen 
eral foreman in the chemical plant of the 
company’s Texas City subsidiary 

Grey started with American Oil as chief 
engineer of the Savannah refinery in 1941 
He served as assistant superintendent from 
1945 until 1948, when he was placed in 
charge of the refinery 

Assisting Burns in directing the Savan 
nah operation will be Alphonse J. Schano, 
mechanical superintendent, and Ernest T. 
Chisholm, operating superintendent 


(A) Henry Groppe, until recently assistant 
director of de velopment for Monsanto 
Chemical Company's Plastics division in 


1 |) i Texas City, Texas, 


has joined Joseph R. 
[fovpenrg aaeer {* Mares in his practice 
ss . as ndustrial-chem 
» eo a consultant in 
B) a Houston 


Gi oppe, who also 





—————— has handled economic 
Seal arrangement showing inter- valuation and proc 
changeability of mechanical seal (A) ess-design work for 


and conventional stuffing box (8 ; 4 Monsanto. has been 


j " a associated with he 
THIS MIXER’S Sie 
oe pany at Midland, 

_ Mich., engaged in 

A MAINTENANCE aac 
‘ Groppe i Texas Company re 
Anan finery, and done refinery-operation and 

MISER ‘ | ! process-enginecring work for Arabian 
— ] American Oil Company. In Saudi, Arabia, 
he wa issistant to Arabian American’s 
\dettco Side Drive Mixers are now manager of refining 
available with mechanical shaft seals of is 
unsurpassed lasting qualities. The Robert S. Aries has been elected a fel 
- . — . low of the New York Academy of Science, 

Mechanical seal isolated from tank n recognition of his scientific achieve 
service under full pressure .. . without pressure by secondary shut-off ments, Dr. Aries is president of R. S. Aries 
draining storage tanks or other time- collar 1. with seal parts 2. exposed & Associates, a New York chemical-con 


for inspection sulting organization, and a part-time mem 





Netico design permits seal inspection or 


consuming preparations, The seal serv- 


= : ber of the eraduate faculty it the Poly 
ice Operation is simple, quick, inexpen- technic Institute of Brooklyn. He holds 


sive. If repair parts are not available, the 18 U. S. and foreign patents 


complete assembly can be replaced by a 
conventional stufing box. Only Nettco Arthur M. Sherwood, !cgal counsel 
Offers this feature! ae ewer te for Socony Mobil Oil Company in New 
York, has ber n appointe d assistant secre 


Nettco Side Drive Mixers with the wy | i 


” 1 re ewer | tary 
“maintenance-miser” seal are available an Vad : f 
ia 4 to 30 HP sizes...in many arrange } J. Fletcher Chace has been elected a 
ments and alloys to suit specific job Q vice president and director of Mitsubishi 


' ' Oil Comp: ‘ it lquarters iF 
requirements, Next time check Nettco | Company, Ltd., with headquarters in 
lokyo. The Japanese refining company 1s 





> " " le ase 

for prices and recommendations. New Seed to chen geckien wth ott in affiliate of Tide Water Associated Oil 
England Tank & Tower Co., 81 Tile- Rened counting sexseved tee tapade Company. Chace replaces Irving E. Chap- 
ston Street, Everett 49, Massachusetts. or replacement of seal parts 2 man as a Mitsubishi Oil vice president 
Chapman, who is returning to the [ S 


to rejoin the lide Wate organization, con 
tinues at a Mitsubishi director. Chace, who 
has been on foreign assignments for major 
oil companies since 1946, joined Tide 
Send for new Side Water two years ago 
Brive Butetin #532. M. S. Umbenhaver has been appointed 


manager of power plant design for The 


Fluor Corporation, Ltd. Umbenhauer 
brings to Fluor more than 25 years en 
gineering and administrative experience in 
designing and building power plants 


Before joining Fluor, Umbenhauer was 

ENGINEERED AGITATION with Energy Control Company, Inc., and 
chief mechanical engineer for Burns and 

Roe, Inc., both in New York. Other posts 


include general manager and chief en 


’ 
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One man in this midget fire 


“Mighty Mite’ puts out fire 


“Mighty Mite”’ 
fighter! 

It was just a test, but the fire was 
real. Fuel in a pit under the tank car 
was set on fire. Fuel poured on top 
of the car from pipes was also ig 


is a swift fire 


nited. The blaze was given a 
ute’s start 

“Mighty Mite’, loaded with 
Rockwood fire fighting equipment 
went into action. The blaze was 
choked off in 45 seconds by Rock 


min 








wood WaterFOG from Rockwood 
Remote Manual Control Turret! 


small 
Turret Nozzle does 
charges solid water 


truck puts out the fire. Rockwood equipment make 


in 45 seconds 


FOG FogFOAM olid 
tream, Wet’ solid water 
Wet"? WaterFOG! 
complete details 
powerful Rockwood equipment 


FOAM 
tream 
the ind 
The 
di 

Water 


Rockwood equipment make 


truck a big fire fighter For this 


on 
many job 


tre coupon below 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 


im 


Distributors in all principal cities 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
108686 Harlow Street 


, 
yp _/ 
Worcester 5, Mass y 


Please illustrated 
booklet 


produc t 


end rm 


htockwood 


Your 


on fire fighting 


Title 





Compan 


idictadiieinatiaiaials 





Mighty Mite’s’’ equipment includes: 4 stage centrifugal pump, 200-gallon booster 
tank, Rockwood Dual Suction Proportioning System for 


Rockwood Remote Manual Control 
Rockwood Ground Sweep Nozzles, 
2 hose reels with 200 feet of high pressure hose 
Handline Nozzle on each reel 


Turret 


January, 1956—PETROLEUM 


REFINER 


Rockwood 
>with new Rockwood High Pre 


FOAM and ree 


from within 
Control Ball 


“Wet 
the cab 
\ alve 4 


controlled 
he mote 


Zo 


eee | 
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VORKMESH DeMISTERS permit higher yieids— 


In refinery vacuum towers: 


Increased yield of gas oil by cutting deeper into the bottoms. 


Increased yield of liquid products in the cat cracker due to decreased 
carbon and asphaltic materials in the gas oil. 


Increased yield of gasoline due to high catalyst activity, which is main- 
tained since Yorkmesh DeMisters remove vanadium and nickel compounds 
which are otherwise carried over by entrainment into the gas oil product. 


Yorkmesh DeMisters give increased yields of liquid products from wet gas. 


In evaporators, Yorkmesh DeMisters give increased yield by preventing loss 
of product by entrainment to the condenser. 


When installed in new or existing process vessels, these wire mesh entrainment 
separators improve process efficiency, increase throughput capacity, improve 


overhead quality, reduce product contamination, or avoid air pollution 


CLEAN Separation 


As vapors or gas flow through the wire mesh, the 
entrained liquid impinges on the wire surfaces and 
is coalesced into large drops which run off by 
gravity flow. The clean vapor passes overhead. 


Yorkmesh DeMisters provide clean separation be- 
tween liquid and vapor in: 


Vacuum Towers e@ Distillation Equipment 
Gas Absorbers @ Scrubbers @ Evaporators 


Knock-Out Drums @ Steam Drums 


OTTO H. YORK CO. INC. 


6 CENTRAL AVENUE, WEST ORANGE, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page 


What's Happening... 


gineer of Armstrong Engineering Com- 
pany, New York; power and maintenance 
superintendent, Lion Chemical Corpora- 
tion, El Dorado, Ark., and an incremental 
studies engineer for American Gas and 
Electric Company 


Orin Atkins, since 1950 a member of 
the legal staff of Ash 
land Oil & Refining 
Company, has been 
named executive as- 
sistant to the com- 
pany s management 
Atkins joined the com- 
pany’s legal forces fol- 
lowing his graduation 
from law school at 
the University of 
Virginia 

During World War 
II, Atkins saw service 
with the Army in 
Europe where he was 
twice wounded 


Atkins 


Louis R. Noffsinger has joined the 
Optics and Metrology division of the Bu- 
reau of Standards 


Bernard M. Sturgis, assistant director 
of the Petroleum laboratory of E. I. Du 
Pont de Nemours and Company, Inc., has 
been picked to receive the SAE Horning 
Memorial Award in Detroit. 

He is being honored for authorship of a 
technical paper entitled “Some Concepts 
of Knock and Anti-Knock Action” which 
he presented at the 1954 SAE National 
West Coast meeting. This paper was judged 
as the best new contribution to existing 
knowledge in mutual fuel and engine 
adaptation presented at a SAE meeting 
during 1954 

Dr. Sturgis joined Du Pont in 1936 and 
was assigned to research on rubber chemi- 
cals. He became group leader in 1942 and 
in 1946 he was promoted to head of the 
Petroleum Chemicals division in Jackson 
laboratory. In 1951 he moved to the Du 
Pont Petroleum laboratory as head of the 
Combustion and Scavenging Research di- 
vision, and in 1953 was appointed assistant 
director of the Du Pont Petroleum 
laboratory 


Lucien O. Crockett, general manager 
of Gulf Oil Corporation’s Chemical depart 
ment, has been elevated to vice president 
He will continue to direct the company’s 
chemical activities 


Lawrence M. Griffin is now with Pro 
con, Inc. Formerly with Southwestern 
Engineering Company, he will report to 
affiliated Procon (Great Britain), Ltd., for 
work in Europe. He is a mechanical engi 
neer and sold refinery equipment for se 

eral years in the western U.S 


James P. O’Donnell, New York and 
Beaumont, Texas, consulting engineer, has 
made three promotions in his staff. John 
J. Lanigan, was advanced to senior as- 
sociate engineer while retaining his post 
of chief engineer, Promoted to associate 
engineers were George J. Feinman and 
Edward G, Fitzgerald, The three posts are 
newly-created executive positions with the 
firm 


Barrett B. Russell, of EF. I. DuPont ce 
Nemours and Company in Tulsa, will serve 
as 1956 vice chairman for the School Pro- 
gram of the Kansas-Oklahoma District of 
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... and the reason 


for its EFFICIENCY... 


Floating directly on the surface, the entire bottom of 

a Horton” Floating Roof is normally in contact with 

the liquid in the tank. There is no air-vapor mixture he 

above the liquid to be vented and lost. The space y seid 

between the rim of the roof and the tank shell is effi- A continuo 

ciently closed by a Horton Seal to prevent vapor from ony 22 

escaping. er 
Horton Floating Roofs are built in three types 

Double-Deck, Pontoon and Pan. Write our nearest 

office for further information. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 


Ue a ee 
Son Francisco © Seattle ¢ Tulsa 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 


For more data on advertised products, use Readers’ Service Cards, last page 





anager of the Refining 


Vacuum Petroleum 


Indo 


’ 4 } fi f Vil ‘ 
Ue Mal PEE | iepartment of Standard 
: ! i“ retinigr ibsidiars n 

lust Information Com: ‘ Randal O, Maass, presently manager of 

incement of the Wy Manufacturing department of Stand 

by Robert A, Douglass, of the Ethy! Vacuum Petroleus has been named 

on. OVC district chair Ru nager « vewl reated Supply, Trans 

ell succeeds G. F. Kershner. Continental nd Ser sion. The division 
Oil Company, formerly of Ponca Cit 
(Ok! who w transferre ty Ho 
lex i " n du reer 
Russell 


ippointment 


ipporting service 

‘ Indonesia 
with 
1934 


istor oO U ill ) I ( ce in 


vn i lat ‘ n : ! i 0 2 8) I 
for DuPont lu wel ndo is SVPM 
on, former v W ! ! I lag t the Manufac 
is techni il msistant to v later he was 
r. Prior to that he wa , promoted manag Clark's 25 years in 
Chicago office. While in Chicago 

e in Oil Information ) is with Esso Standard, the 

work erving a chool pro f 4 the Campana refinery of 
tate ‘ iadora de Petroles n Argentina 


J. F. 


cludes besides executive 


Industs superin 
Been 


chairman for the 


Collins, Jr., has been named to 
nania f : new lechnic il Service 
office ' by The lexas 

Atlanta He formerl 


compan regic 


regional 
Cor ipany at 
was a tech 
mal office at 


Collins 
organization at its 


company nee 1929, 
na erve the Texaco 
Port) Arthur Tech 
nical Service division's offices in both Hous 
New York have 


centered on services to industrial « ustomers 


Texas, refinery and 


ton and His assignments 


Robert L. Hershey, assistant general 
manager of the Polychemical department 


Clark Maass of E. I, DuPont de 
pan has been moved 


William C. Clark, now superintendent wwer of the 
of the Refining and Oil Movement LD. Riese 


sion of Esso Standard Oil Company's Baton 
Rouge, La., R. L. Hock has been 
American ( 


the affiliated 


‘ 
Nemours and Con 


reneral man 


up to 


department. He succeeds 


divi who will retire 


refinery, has resigned to join ippo nted man 
Standard-Vacuum Oil Com ol 


yanamid Company's Fron 


SERVICE 


FOUNDRY 


a division of 
Avondale Marine Ways, Inc. 
Service Foundry is one of the few foundries in the southland 
with facilities for large capacity work . and "SERVICE" is a past 
master at serving the foundry needs of the Oil Industry. Your most 
exacting requirements can and will be met on castings of all types 


(iron, steel and non-ferrous) gear cutting and machine work. 


ASL CooL ame *lalelal = 


416 Erato Street, New Orleans, U. S. A. 
Cable Address: ‘‘Serfdry’’ 





Orleans. Named as as 


plant at New ned 
sistant plant manager was J. I. Davidson 

Hock joined Cyanamid in 195 is as 
sistant plant manager at Frontier Prior 
to that he spent 2! ears with [| S. In 
dustrial ( 


tger ne I inagel 


tier 


hemi ils In , as 
f that 


piant ind manager of it plar 


issistant man 
ompat! A 
(Jrleans 
it B ltimore 

Davidson, who has with ¢ 

1 nirst the af 

al Constructior Corporation 
stant manag of the Pov 
grook, N. J 


plant 


been 


nce 1942, serving wit 

en as 
department 
plant, is ch wer engineer at the 
in Willow and, Va., and as 
Brook 


* 
t f \ 
118 transiec! te Yew 


Davidsor is 
the Toronto, Ont 
struction ( orporatior 
Savannah, se... 


onsult 
Bound 
Orleans 
consultant on services at 
of Chemical Con 
and at Cyanamid 


office 


plant 


George E. Kopeiz ha: 
vice president in charge of 
time 


Blaw-Knox Compan‘ At the same 
j 


four moted t 


been elected 
produe tion for 
employe 


eteran were pl 


newly reated post of vice presidents n the 
compan Chemical Plants division 

Arne O. Olson was named vice president 
Keator Mc ‘ubbin, 


hemical 


n charge ot eng. necring 

ce president and manager of the ¢ 
Plants division’s Midwest headquarters ir 
Chicago; Charles F. Hauck, vice president 
ind Edward S. Wright, vice 
of construction 
Knox ¢ 
eral year iS an eng 
He aided in the 


hemical 


lol iles 


lent in charge 


Kopetz joined Blaw 


1939, following se 


pres 


ompan r 
nee! 
chemical industry 
organization of the 
Plant 


ind mitrac lianage! 


companys ¢ 
‘ h et 


ind, later, as vice 


serving is enginect 


anauget 
ited 


reneral 


Il, he 


issistant 


War 


presid ind 


World 


oordir 


SERVICE FOUNDRY « division ¢ AVONDALE MARINE WAYS, INC. 


P. 0. Box 1030, New Orleans, U. S. A. 
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Januar, 


there’s enough difference to make ALL the difference 


1456 


This is just one its extrusion ctv hire 
cast billet heated to controlled tempera 
is hot extruded into a “tube shell 


Scovill Heat Exchanger lube i 


from whiel 


ubsequentl cold-adt 


One of the most highly skilled { 


in) critical 
is that of finishing and maintaining the 
clean surfaces of resulting shell 


of highest quality in finished tubs 
It is needless to tell Seovill customers that. while corre 
selection is ioiportant to efheient exchanwer operation 
importance is the intjormuy and 
Scovill Technical Service and tube production method 


considered by many the very best in the 


oundne ol tubes 


industry, car 


complete issurance on both these ¢ ential count 


Scovill Heat Exchanger Dube ji ivailable in a compreher 


range ol standard alloys (listed below) 


Scovill Manufacturing Company. Mill Produet 
99 Mill Street, Waterbury 20 


Connecticut. Pho 


HEAT EXCHANGER TUBE 


Phesphorized Admiralty + Admiralty + Arsenical Admiralty « Muots Metal + Mavel Brass 
Atsenical Copper + Copper Nickel, 105% & 20% «+ Cupre Mickel, 30 


* Red Brass 85 * Deorid ed Copper 
o * Alemioem Brass + Aluminum Bronze, 5° «+ Duplex Tube 


For more data on advertised products, use Readers’ Service Cards toast page 





P a Thomas M. Dailey, Jr., has joined for 35 years. He joined the company as a 
What Ss Happening. ee Tide Water Associated Oijl (¢ ompany 5 bookkeeper in Cleveland in 1920 and has 
manager of the Eco been secretary of Cities Service Oil Com- 
the division's work in designing plants for BOR CS department 4 he — ‘- he ey } 
the nation’s synthetic rubber program, In For th past § nin ame W I = geno ve oP (tlalos Beewriee 
recent years, in addition to his administra ears Dailey has beer James | , ry, om emgnoye oF ¢ panes Desvics 
tive duties, he has been active in Blaw petroleum economist j ; since 1926 and office manager of the Phila 
esta euihane deine pobhulel. for Humble Oi] & delphia region since 1950 
With Blaw-Knox oe ee OMe, oe Refining Company in E ; Martin began his Cities Service career - 
been engaged parti ilarl in synthet! Hou ton Pre ously f ‘ 190 », a8 an accountant for Denver Gas and 
resins, In his new capacity, he will direct he had been with : —— itp Gan 8 ees - 
livision engineering and procurement Woodle Petroleun . S ae = by on teed aT. - , a 
MeCubbin joined Blaw-Knox in 1947, Gompany, also in rene SS es 
alter working ten years as a chemical engi Houston During . pemasyoren : one ee ane See Sere 
nese with the A. f Siahey Stemutactesinn World Wal Il P 4 to New York in 1933 is treasurer of Cities 
Company in Decatur, Ill erved in Washington, Foss Service Oil Company (Pa 
Hauck for many years wa chemical first with the Petro 
engineer with Hall Laboratories, Inc.. and leun Administration Dailey Graham B. Knight has joined Joseph 
Atlas Powder Company. In his new post he for War and later R. Minevitch in his consulting-engineering 
will direct divisional sales activity and co with the Army-Navy Petroleur Board's practice in Boston. Knight has been con- 
ordinate the division's nine process depart Planning division nected with E. B. Badger & Sons Com 
ment yany and its successor, Badger Process 
Construction activities of the Chemical Ross Ww. Cummings, former n division, Stone ind Webster Engineering 
Plants division will be headed by Mr has been named director of information and Corporation. His most recent connection 
Wright, who joined Blaw-Knox in 1942 public relations for Kerr-McGee Oil Indus was with Badger Manufacturing Company 
tries, Inc. In this capacity, he will handle 4 registered professional engineer in 
Thomas Ss. Lennox has been ippointed public relations as well as supervise publ Ca Massachusetts, New York 
manager of the Trenton, Mich., refinery of tions and employe communications for the Knight has had 
econy Mobil Oil Company, Inc., succeed Kermac organization 
nw Samuel G. Keller, who will retire Formerly managing editor of the Holden 
Lennox, now assistant manager of the ille Dail News, Cumm.ngs earlier had 
refinery, joined Socony Mobil in 1930 as worked as a member of the advertising staff 
nanager of the Grease and Compoundin of The Wewoka (Okla.) Times and as news J. W. Leonard will serve as board 
j er nd a id i 
a, aay gem a“ ‘ey em x \ | tion W BBZ in jontie. - ee chairman and chairman of the executive 
en 7 — , } “ a ag committee of Leonard Refineries, Inc., and 
gree in chem engine u ) . : 
Royal Technical College. He came to the R@lph A. Cuthbertson has been clected Reid Brazell will be the company’s. presi 
United States in 1921 treasure of Cutre Service Oil ¢ ompany ~ rege Fo potent nto # ncggeebincn 
Keller's service with Socony Mobil dates Cuthbertson, ptt ly - or) ol regs ST ey atealen ail Mid-West Re. 
1 alter , artin, ; : 


back to 1922, when he went to work for compan icceed 
, , fineries. Inc., and Roosevelt Oil & Refin- 
White Star Refining ¢ ompany at W ood wh ( rafter 52 years of service with : _ ; : 
neg Corpo! ition Also acquired In the 


River, Ill He has been manager of the we Cor y, the last 22 years as treasure! PD 
was Leonard Pipe Line Company 


lrenton refinery since 1946 uthbe on has been with Cities Service 
W. M. Murray, vice president of Deep 


and Texas, 
St veral years experi nce 
in process engineering and in the design 
and operation of refinery units and chemi 
cal plants 


irs in 
petroleum industry, he has been active in 


7 Bie Rock Oil Company, has been elected presi 
’ dent of the National Lubricating Grease 
. Institute A veteran of + ye the 


nstitute iffair for several cars 


SEND FOR PSC 
i, WwW. Lane, manaver olf Socony Mobil 


Companys Automotive division, was 
nade ce president, and A, J. Daniel, 
i president of Battenfield Grease and Oil 


Corporation Kansas City, was named 


reasure! 


. he a 24..% Robert H. Aitken, a veteran of almost 


1) years with The Texas Company, has 
been named manager of a newly-estab 


300 Styles Furnished lished Refining division. Another new unit 


n the Texaco organization is the Supply 
Without Die Cost ind Distribution division, to be headed 
by WwW. Henry Ryer, with previous service 
in Puerto Rico and the Canal Zone and 
formerly in charee of foreien sales at the 
company’s New York office. Landon B. 
Derby, who has been with Texaco and 
its iffiliates | yCi , was appointed to 
succeed Ryer in f w York position 


This standard reference on 
bubble caps and risers contains 
complete specific ation inform- 
stion for hundreds of variations 
Also many drawings for use in 
determining methods of tray 
assembly. With dies on hand A. M, Zarem has r ned as assistant 
for all listed styles, PSC can director and manager of the Southern 
save you substantial die costs California division of Stanford Research 


Institute, to devote his full time to private 
time. Furnished in any drawing consulting Dr Zarem., 


as well as design and delivery 
who ntends to 
type of metal, to meet your open a Los Angeles office, had been with 
coking or corrosion problems the institute since 1948, He has long been 
Assemblies will also be pro- identified with electronics and _ physical 
duced to your specifications science research on the West Coast 


R. K. Gould s the newly-appointed 
editor of Lubrication Engineerin the 
journal of the American Society of Lubri 
cating Engineers Dr Gould, with the 
[Texas Company since 1941, ilso serves as 
editor of that companys magazine, Lubn 


ty 
cation 


> . - > ] 
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BALDWIN-HILL 


Se upsTv 
POWERHOUSE 
CEMENT.......... 


Large, flat areas are quickly insulated N OW 
with B-H Super Powerhouse Cement. 
IS Sess 





WHITE 


Made from the NEW 
aldwin-Hill S ag 
eee ee oe Baldwin-Hill Spun Min 


Cement trowels easily eral W ool fibers, Super 
and sets qui kly to form 


> »e > > > 
a smooth, white, glazed Powe rhouse Cement 


surface to conform to dries out white to give 
surrounding pipe cov- 
ering you a better, more pleas- 
ing finish coat. And re- 
Where adjacent pipe member, it requires only 
covering is painted, B-H one-coat application be- 
Super Powerhouse Ce- “ : 
ment readily takes appli- cause it insulates as it 


cation of either water finishes. 
base or oil-base paints 


oman, BALDWIN-HILL 
4 COMPANY 
701 Breunig Ave. Trenton 2, N. J. 


Kalamazoo, Mich. Huntington, ind. Temple, Texas 


Januar : RO IX For more data on advertised products, use Readers’ S« ce Cards, last pag 





What Suppliers 


Are Doing... 





Wayne Griffiths has been appointed man 
ager of the Hudson-Rush 
Amarillo, Texas 
Amarillo 
engineer for the con 
in charge of its sales operations 
xas-Oklahoma Panhandle area 


new district office 
Company has opened in 
Griffiths, who has 


everal years is 


been located in 
a sales 
cern, will be 


n the Te 


Chester M. Brown has 
dent of General Chemical division, Allied 
Chemical & Dye Corporation, Mark M. 
Biddison, had headed that 
1951, will continue with the company 
nan advisory 


been named presi 


who division 


since 
capacity and handling special 
Brown began his career with 
the division as a production trainee at the 
Fast St. Louis, Il., Works, in 1929 


issigniments 


Richard C. Bierck has been named as gen 
eral sales Dean Brothers 
Pumps, Inc., in Indianapolis. Starting in the 


manawer for 


| D> 


Hassmann LaSusa Rose 


Harry F. 


Hassmann has been appointed 
affiliated Otto H. 
York Company, Inc., and York Process Cor- 
poration, Prior to joining York, Hassmann 


with The Fluor 


engineer for the 


was a process enminee! 


( orporation 


C. D. LaSusa, formerly specialist in sales of 
Armour and Company's chemicals used by 
the petroleum industry, has been named 
Chemical division's newly 
established Southern Region. LaSusa joined 
Armour in Chicago as a chemical salesman 
in 1950 


manager of the 


A. W. Rose has been named vice president 
and general manager of the Petro 
Mechanics Research division of Borg-War- 
ner Corporation. Also a president of 
Borg-Warner, Rose has been with the 
24 years 


vice 
com 


pany 


John D. Horth has been appointed assistant 
manager of the (¢ ompressor Sales depart 
ment at De Laval Steam Turbine Company 
Horth joined De Laval in 1947, and served 
in Chicago until 1949, when he was named 
district manager of the St. Louis office. In 
1951 he transferred to the Compressor Sales 
department in Trenton, N. J 


John B. Laramy is the assistant 
eral sales manager of Worthington Corpo 
ration. Laramy joined Worthington in 
1929. He was assigned to the 
Chicago office 


new ven 


company’s 
where he later became as 
sistant district office manager. In 1951 he 
was appointed manager of the Marketing 


Research department 


Frederick C, Borel, III, has joined Arthur 
G. McKee & Company as sales engineer in 
the Industrial Engineering division. He pre 
viously had held a similar position with 
H. K. Ferguson & Company. For 16 years, 
Borel was associated with major construc 
tion activities throughout the U. § 


An | 


Griffiths Brown Bierck 


company’s Engineering department 11 years 
jierck transferred to the Sales depart 
1950, and rose to 


awo, 


ment in regional sales 


Manager 


Paul C. Ford has been made 
of Wagner Electric 
division in St 


chief enginee: 
Corporation’s Electric 
succeeding C. P. Pot- 


Laramy 


5 


Hancock 


Louis, 


Keller Blair 


Ernest A. Keller has been named director 
of research for Panellit, Inc. A Swiss 
physicist, Keller came to the U.S. in 1950 
as a technical 
kets for Oolikon 
Zurich, Later he 
( orporation, 
veloping 


executive to evaluate mat! 
Ma hine lool Work ol 
joined Daystrom El ‘ 
as physicist in charge ot de- 
and high-fidelity 


tape recorders 


sound equipment 
Jack H. Hancock has been select d to 
supervise Orbit Valve Company's Rocky 
Mountain sales operation. Transferred 
from Casper, Wyo., was district 


Hancock 


where he 
manager, will 


Denver 


he adquarte: in 


Walter J. Blair, with Food Machinery and 
Chemical Corporation’s Peerless Pump di 
vision, has been made pump spe 
With the company for the past 
he will headquarter in Los 
Angeles, devoting his time to pump-appli 
cation problems in refineries, petrochemical 


process 
cialist 


eight years, 


and chemical processes and other industrial 
plants 


Walter H, Cox has taken 
representative for 
Company in central 
Oklahoma, He is 
position with the 
Oilwell Supply Company 17 
branch of Lee ( 


over as city 
Hercules Tool 
northeastern 


sale 5 

and 
filling a 

company 


newly-created 
Cox was with 
with 
and 


years, 


Moore 


an castern 





Ford McCauley Habach 


to years with the com 
Ford joined the Warner organization 


ter, who retired after 
pany 
in 1937 as a student enwineer 

John C. McCauley has been appointed to 
the sales engineering staff of Hammond Iron 
Works. McCaul y, with the metal fabricat 
ing industry 11 years, will make his head 
quarters in New York 

elected vice 


becn 


George F. Habach has 
president in engineering for 
Worthington Corporation. He will assume 
full administrative responsibility for the 
engineering activities, including 
research and development. Habach succeeds 
Harry A. Felbush who will continue on the 
technical staff as 
engineering 


charge of 


company § 


a consultant on special 
Felbush has 


than 40 years 


»yroblems been 
I 


with the company more 


Cox Scales Salls 


Company and more recently with Union 


Tank and Supply Company 


John B. Scales has been appointed tech 
nical representative of Chemical 
Ceramics division of The U, S. Stoneware 
Company. He will work out of the hore 
office in Akron, Ohio 


sale s 


David M. 


manager ol 


Salls is th office 
The Cooper-Bessemer Cor- 
poration’s Oil and Gas Industry Sales En 
gineering section. With the company 
1941, he will be responsible for coordinat- 
efforts of the home office in Mount 
Vernon, Ohio, with the field sales forces 


new home 


Since 


ing the 


Conoflow Corporation has picked 
Ernest L, Graves, as a sales representative 
Ernie Graves Company, with 
Tulsa, will service Oklahoma, For the past 
seven years Graves has been in the 
field; the last two 
manager for a manufacturers 


offices in 


sales 
engineering years as 
sales repre 


sentative in Tulsa 


American Cyanamid Company has 
sales office in Cleveland, 
Ohio, for the Refinery Chemicals depart- 
ment of its Industrial Chemicals division 
The Cleveland Office will serve the Ohio 
area. Charles H. Groezinger, Jr. was trans 
ferred from Chicago to the 


ope ned a new 


new Cleveland 


rROLEUM REFINE 








EASIER » 
MORE ACCURATE 


Flame Cutting Welding Fittings 
with the VERNON-SCARDINA 
Universal’? FLAME CUTTER 


HERE’S HOW TO SAVE WELDING FITTINGS For 
re-working and reconditioning all types of new 
and used welding ells, tees, flanges, reducers, etc., 
you will find the “Universal” FLAME CUTTER the 
best investment you ever made. It's extremely ac 
curate in operation has unitized control panel 
and unitized cam actuated gas control valve for 
quick, easy cutting adjustment. Makes clean cuts 

no cleaning or hand fitting required. Adjustable 
degree plate permits fitting to be cut at any angle 


RE-WORKING WELDING FITTINGS...RECONDITIONING...SALVAGING 


* Shortens ellis, tees, flanges, reducers, etc * Reams extra heavy fittings to standard * Cuts holes in blanks for slip-on reducing 
* Miters welding neck flanges. Reconditions welding neck and slip-on flanges 
* Re-cuts and bevels used ells, tees, flanges * Cuts and bevels short pieces of pipe to 
swedges, returns. © Cuts small miters 22'2 or less 36° diameter 
Cuts two 45° elbows from one 90 elbow Makes swedges out of welding caps 


ware von ame enenanye VERNON TOOL CO., LTD. 


1101 MERIDIAN AVENUE @© ALHAMBRA, CALIFORNIA 





GHH 


Axial Flow Blower 
GAS CIRCULATORS 
COMPRESSORS 

EXPANDERS 

PRESSURE VESSELS 

HEAT EXCHANGERS 
COLUMNS 


| 








#se 








ih 





























GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 


REPRESENTATIVES: THE FORAM’ CORPORATION 
15 Moore Street, New York 4,N.Y. * Telephone WHitehall 3-824] 
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P ain his present ttle of assistant comptroller. Diamond Alkali Company has clect 
Suppliers eee ed William H. Evans, 


The National Supply Company has the company, to the of directors 
promoted Jay G. Car- During his 18 years’ service with the com 


ter, district manage! pany, Evans has held a number of ke execu 
1950 as a sales trainee. Since 195? he has in Kansas, to 


served with the Refinery Chemicals de ue 4 division sales manager For six years prior to his promotion to a 
partment specializing in the sales and ion for the Midwest, He presidency in 1954, Evans had been 
ervice of products for petroleum refining will continue to head manager of the company dium silicate 


a vice president of 


board 


office. Groezinger joined Cyanamid in 


yssistant tive posts, including that of treasurer 


pF un quarter in Wichita, operations, ich encompass six plants pro 
P 
U. Ss. Steel Corporation ha pro ee Kansas. directing sales lucinge basi cate ind spe alized deriva 
moted Wilbert A. Walker, vice president, ; } activities in that area 
wcounting, to comptroller of United States f Carter joined the 
Steel Corporation. In his new position, » company in 1918 as a Chase Brass & Copper Company, 
Walker succeeds Robert C, Tyson, who con . clerk in the store at Inc., has appointed George B. Moseley as 
tinues as vice chairman of the finance com s fF El Dorado, Kansas, 
vice president in charge’ of sales, Moseley 
mittee Walker also continues as a vice and was advanced t 
comes to Chase from the Firestone Steel 
president. At the same time, C,. Burton store manager, assist “ar 
b Products Company of the Firestone Tire 
Vernooy will become assistant vice president ant district manager, , 
& Rubber Company in Akron, Ohio, where 
of the corporation and James L. Ortner, and district manager, He has served as dis for tk t sever rs he has beer neral 
0 it JAS cy 1 yvea it id’ wee 1 ue it a 
issistant comptroller. Vernooy will also re trict manager since 1929 | , - , 
alit's nanact 


He was one time chief service engineer for 
Jack and Heintz, Inc., in Bedford, Ohio, 
ind served Lincoln Electric Company, at 
Cle land, na sale ( ity From 1946 
to 1949, he was sale '" ager of the Con- 
tract Manufacturing division of the Hupp 
Corporation, Cleveland 


Eggelhof Engineers, Inc., has ap 
pointed lr. H. Pierson as a vice president 
He will head one of 
the company proces 
n division ind a 
t mn its overall man 

ment The firn 


idquartered at 


merly with Corn 
ct Refining 
Pierson 
with that 
( ht years, 
SUCCES Vely as 
it supe 1! 
! ind mainte 
Pierson nance iperintendent 
it the ¢ orpus Christi, 
lexas, plant, and a issistant director of 
maintenance and later is technical staff 
assistant to the plant manager at Corn 
Product's Argo plant near Chicago, Be 
fore that he was with B. I Goodrich 
Chemical Con pany at Bea unont, Texas 


w 7 " 
FILLER UP WITH 


of Canada, Ltd., has begun production of 
Rockwell meter products in Canada for the 
first time at its Gue Iph, Ontario, plant and 
Cc HEM ICALS has opened a new sales office at Toronto 


Meter servicing facilities and warehouse 
space have also been added at the Guelph 
plant. The new Toronto office is the first 


. . . for the Petroleum Industry opened by the Canadian subsidiary of Rock 


well Manufacturing Company 


Rockwell Manufacturing Company 


Sulphuric Acid Carbon Disulphide General Electric has appointed John S. 
Muriatic Acid Carbon Tetrachloride Ryder as employee relations specialist for 

" the Distribution Assemblies department 
Caustic Soda Perchlorethylene Ryder will 


ordinate all department edu 
ds ] h - cational and training activities and be 
Processed Sulphurs Solvents Blended to suit fi 


responsible ” maintaining an effective 


Sulphur Chlorides individual demands. communications program. He will also co 


ordinate all labor relatior ind wage ad 
ministration progran 
Available in drum to tank car quantities from He has participated in the company 
43 strategically located plants and warehouses. —_ 1953 — this ; a tea one Teall 
training assignments in marketing, engineer 
ing, finance, and manulacturing at variou 


ike h 


company pl. nt locat ons He will 
STAUFFER CHEMICAL COMPANY «ures Booties 
380 Madison Avenue, New York 17, N. Y. Dravo Corporation 


221 N. La Salle $t., Chicago 1, Ill. * 636 California St., San Francisco 8, Calif. John D, Purdy as distri: 
326 S. Main Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Calif the ( hic ag t 
8901 Hempstead Rd., Houston 8, Tex. + N. Portland, Ore. *« Weslaco, Tex. * Apopka, Fla Purdy will 
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Electrode Breakage is no problem 
in Buell “‘SF’’ Electric Precipitators 


pats li. Sb 


Sg chara pds“ 


aon. tattebeeitiones 


Buell Cyclones offer two “extra-efficiency” 
advantages: (1) exclusive shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which 
eliminates clogging. 


“a \ > 


electeicaL Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


10%, | 


{ 


RDINARY 

> an ECTRODEF 
Ne} itited T0 
maintain Oenter 


Postion between 
Le ; 


pe | , 
Plates... No'yive: 


4 oo 


—— 


Besides eliminating efficiency drops and “shutdowns” due to electrode 


breakage, Buell’s unique Spiralectrode permits higher and more constant 


emission, extra efficiency. Also, Continuous Cycle Rapping-another Buell 


exclusive—keeps electrodes constantly clean for maximum performance! 
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Buell’s Low Resistance Fly 
combines 
loss, for natural or for 
tions 
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Ash Collector 
draft 
ed draft installa 
from 100 to 


top efhiciency with low 


Ideal for 


boilers 


2000 BHP 


For more data on advertised products 


use Reader 


For more specific data 
ibout Buell’s extra efficiency 
write Dept 21-A 

juell Engineering Company 


0 Pine Street, New York 5, N. Y 
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A eee 5 ween visor of marketing information services fo 
Suppliers eee ? Pf Carbide and Carbon Chemicals Company 
: a division of the corporation. He will be 
; responsible for organizing and expanding ; 
County area, northern Illinois, Indiana F Marketing Information center which wil 
and adjacent areas from the company’s , service all marketing groups in Carbide 
Chicago office. Engaged in specialized : and Carbon 
equipment sales since 1938, he formerly Meadows joined Carbide and Carbon ir 
was with George B. Limbert Company in 1927 as laboratory assistant at Mellor 
Chicago j Institute. In 1929 he was transferred t 
, ; the general sales office in New York an 
Koppers Company, Inc., has elected in 1950 he was appointed district office 
Paul W. Bachman vice president and di- manager for the Newark district sales 
rector of research and development. Dr office 
Bachman will guide and direct the tech 
nical research and development functions 
of the company, with responsibility for de 
veloping research policies and objectives 
E. W. Volkmann, who has been manager 
of Koppers’ Research department for the 
past year, continues in that position 


Duncan Allinson The Dow Chemical Company ha: 
advanced Floyd J. Gunn to manager of the 
Beckman Instruments, Inc., has Los Angeles office. He had served as man 
named Donald Cc. Duncan as general man ager of coatings sales for the company + 
Jerkeley division. At the same Plastics department for the past six years 
time, Thomas Allinson was appointed man He succeeds Homer L. White who has hek 
ager of the Berkeley division, located in the post since 1950 and will now take over 
Richmond, Calif. Allinson will report to an assignment on the company’s productior 
Petro-Chem Development Come p)iincan who will continue to serve as sonanel asaillt tn Midland. slit 
pany has appointed two new sales agents general manager of Beckman’s Helipot and 
Faville-LeVally Corporation, Chicago, will Arga divisions in South Pasadena Atlas Powder Company has retirec 
extend the territory they serve to include Duncan was an industrial control test two directors and clected a new boar« 
Illinois, Wisconsin, Michigan, together engineer for General Electric, Schenectady, member, Retiring from the board are 
with northern Indiana, western Ohio and N. Y., in 1940, and from 1941 to 1945 Charles Warner, a director since 1927, and 
St. Louis, Mo. The G, M. Wallace Com served with the Navy’s Bureau of Ships (Cecil F. Backus, a director since 1929 
pany, Denver, will serve Montana, Wyo in Washington, D, C., as an electrical The new director is Wilfred D. Gillen 
ming, Colorado and most of New Mexico enginee! president of The Bell Telephone Company 
Allinson joined Berkeley in 1951 as of Pennsylvania and The Diamond State 
Armour and Company has made plant manager. In 1954 he was named Telephone Co 
Bradford Supply Company its Tri-State marketing manager directing advertising 
sales agent for the Chemical Division in and sales promotion, market research and Davison Chemical Division of W. k 
Illinois, Indiana and Kentucky, Warchouse sales activities of Berkeley's nuclear instru Grace & Company has named Frank G 
stocks will be maintained at Robinson, Ill ments, analogue computet counters, Ciappetta as its new director of catalytic 
and Owensboro, Ky. Leslie Barnhart will 
be in charge of Bradford's operation and he 


ager of its 


timers, ft orde p " y 
' , ede ea lers ind high Ireque - research He has been n charge of cata 


measuring instruments lytic research for Socony Mobil Oj 
Company, Inc., at Paulsboro, N J Dr 
laboratory and technical service organi Union Carbide and Carbon Corpo- Cia ppetta joined the Research and 


zations ration has made E, L. Meadows super- Development department of The Atlantic 


will have the assistance of the Armour 





— | Completely New 
How Me allizing Saves | Precision Scaler 


money in refineries ee 
@ eccc ¢ a 


eee is O& 


cuts machine repair costs 80%— » ja & 





cuts equipment “down-time”’— | Model DSS 


rm 
emuue reduced — pares stocks The DS8 Precision Scaler isa COMPLETELY 
Practically any worn machine part —repaired for only NEW fast scaling circuit. It is an ideal scaler 
15 or 20% of replacement cost —in minutes and hours, for counting pulses from a pulse-height anal- 
instead of days or weeks. yzer. Many of its outstanding features are 
new developments not available in any other 
Pump shafts + Impeller journals + Motor shafts scaler. Some of these features are (1) PRE- 
Rotor blades + Packing areas * Pump plungers CISION pulse-height selector; (2) improved 
low-current scaling stages; (3) regulated plate 
supply with hermetically sealed transformer; 
1) high-speed register driving circuit; (5) pro- 
vision for cascading similar units for extending 
scaling factor. 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 


Cities Service Refining Co Ohio Oil Co 
Esso Standard Oil Co Phillips Petroleum Co 


Gulf Oil Co Socony-Vacuum Oil Co . 
Imperial Oil Co. (Canada) Quality where it counts 


See ovr 8-page Bulletin in Sweet's File for Plant Engineers 
Metallizing Engineering Co., Inc. 6544 N. Sheridan Rd., Chicago 26, tl. 


1157 Prospect Ave, Westbury, L. |, New York + cable. METCO an affiliate of Borg-Warner Corporation 


in Great Oritain EDGEWOOD 4-1 30 Write for full details 


METALLIZING EQUIPMENT MPANY, LT Chobhar Woking, England 
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a new EYE’ at [arpenter... 


- 


i a 


GIVES YOU THE HIGHEST DEGREE OF PERFECTION 
POSSIBLE IN STAINLESS TUBING! 


Now, minute tubing defects invisible to the human eye 

. even those not detectable by any other production 
non-destructive testing method, will not escape the 
penetrating eye of a new non-destructive test in the 


Carpenter mill. 


It’s the most exacting and thorough quality control 
jevice ever developed for testing austenitic stainless 
tubing during production. Flaws that don’t show up in 
hydrostatic tests are brought to light by this new test- 
ng device as it critically scans the entire I.D. and O.D. 
periphery of the tubing. It also detects variations in 
composition, gauge, sub-surface and surface conditions 


it production speeds. 


What does this newest Carpenter advance mean to you? 
it means that Carpenter now assures you of better-than- 
-ver quality... the highest degree of perfection possible 
in stainless tubing. It means added assurance for you 
that Carpenter Stainless Tubing, more than ever, is your 


best buy for life-long trouble-free service. 
1956 


fanuary 


Ask your Carpenter Representative or local Carpenter 
Distributor for more details about this new quality con 
Non-Destructive Test on 


trol measure. Specify your 


inquiries and orders 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


1RSTEELCO 
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Refining Company in 1939, and was prin 
cipal chemist in the Catalytic 
Process group at when he 
1951 


charge of 
Atlant joined 
Soc ony in 


Alan Wood Steel Company has ap- 
pointed William W, Ogren as general sales 
manager of its Penco Metals Products divi 
sion. He will all 
activities 


supervise division sales 
Ogren had been 
Metal Products, Inc 
Philadelphia District 
that company prior to 
joined Timken Roller 
as a salesman in 1947 and became associ 
ated with Lyon Metal Products in 1948 


Lyon 
was 
for 
He 


( ompany 


associated with 

seven years and 
Sales Manager 
joining Penco 


jJearing 


385 Years of Service— 


Walworth Company has elected D. 
Frank Mederos as and 
sistant to the president. In addition to his 
new duties, Mr. Mederos will continue to 
have charge of all sales of Walworth prod 
ucts in Canada. The company’s Eastern 
Division and Boston Branch sales also will 
continue under 


vice president as 


his direction 


Ethyl! Corporation has made two new 
promotions in 
sion 


Chemical & Dye 


its Gasoline Testing divi 5th 
William C. Ludt, who has been man- 
ager of the Gasoline Testing laboratory at 
North Kansas City, Mo., for the past seven work 
years has been appointed assistant manager ties at 
of the gasoline testing division with head Phe 
quarters at Yonkers, N. Y. Edward J. Otto which " 
has been promoted from deputy 
of the North Kansas ( 


manager 


year of 


on new 
Brunswick, 
hydrogen 
new 
manager ol 
laboratory to It was at 


1881, 


ome 
hty Syracuse 


built the 


Solve your toughest 


HI-TEMP THREA 
with Cs 
eee 


TEST 
SAMPLE 

No More SEIZING or GALLING 

of STUDS, Even at 1800 F 


Vv Prevents stud breakage 

¥ Eliminates pitting of Stainless Steel 
V¥ Reduces Torque 

Vv Speeds up Disassembly 


Used by leading petroleum processors 
high temperature threaded connections—flange 
bolts and studs on reactors, catalytic crackers, 
heat exchangers, heaters, all types of catalytic 
reformers, pumps and valves 


FEL-PRO 


“HITEMP” ann. seize 


THREAD COMPOUND 


Fel-Pro'a exclusive C 
copper formula ‘‘copper-plates 

metal » Rives MAKiIMUImh « ushioning 
and protection up to L800" without 
besabdown Prevents galvanic action 


on all 


“HI-TEMP” , 


*tae oeuvre 


5 colloidal eliminates pitting even where dis 
. similar metals are joined, Protects all 
threaded surfaces of bolts, plugs and 


studs, insuring their repeated re-use. 


SEND FOR FREE SAMPLE TODAY on your company letterhead 


FELT PRODUCTS MFG. CO. 


1546 Carroll Ave., Chicago 7, Ill. 


OK, For more data on advertised products, use Readers’ Service 


America’s 


Solvay Process Division, 
Corporation, 
( he Trile al 
1956 with completion of its new hydrogen 
peroxide plant at Syracuse 
chlorine 
Ga., 
pe roxide 
process, 1s 
first 
that 
countrys 
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Gold pins symbolizing a total of 385 years of service with Delta Tank Manufacturing Company 
Inc., were awarded to 55 members of the Delta production staff at recent plant ceremonies in 
Baton Rouge, La. Anthony A. Browning (above, center), warehouse superintendent, has his 15 
year badge pinned on him by Ed A. Watlington, Delta's plant superintendent. Twenty Delta workers 
received 10-year pins from General Works Manager Arch L. Graham (left center) while 34 other 


employees were awarded five-year pins. Two or more members of at least six families were among 
those receiving Delta service badges 


Allied 


‘¢— soda ash 


plant. Before that, U. S 


had to be 


requirements of 
enters imported 
manulacturing in . 

The Dow Chemical Company has 
: N. ¥ opt ned a 


causti 


well 


office in 
that 
extending 


, and with sales 
facih 
way 

installation 
the 
chemical centers 
Solvay, 


juffalo, to serv 
part of New 
Utica. It 
northwest 


ie a territory 
York State, 


will serve a 


s« da 


covers 


under east to 


f 


10-county section of 


Pennsylvania 

Manager of the office is Eugene L, Mar- 
tinez, who advanced to the post after 
nearly 10 years as gener il chemicals sales 


near 


Site 


founded in 
first 


was 


soda ash 


A handy reference guide giving you— 


Concise statement of 
ol equipment 


ical 


principles @ Suggestions on selection 
@® Fundamentals for the chem- 
engineering apparatus @ 
Helpful hints on proper selec- 
tion and full data re- 
corded in experimentation @ 
description of 
engineering 


proper design of 


use of 


Thorough basic 


chemical processes 


PRINCIPLES 
Of CHEMICAL ENGINEERING 


By WILLIAM H. WALKER, WARREN K 
WILLIAM H. McADAMS 


sors of Chemical Engineering, Massachusetts Institute of 
AND EDWIN R. GILLILAND 


Laboratory of Nuclear Science 


LEWIS, 
Technology 


Director 


ociate 


MIT 


and Engineering 
Fully revised Third Edition, 749 pages, 6 x 9, 
227 illustrations, $8.00 


concisel 


This book 
chemical eng 
these 
ractice 
lows of 


tions ot 


and thoroughly 
heering operations are 
principles to the 
The opening chapter 
fluids, heat re 
chemical 
and full 
given to illu 
suggestions relative to the plan « 
and the method of solution and 
Throughout this 
material energ 


presents the 


based 


principles upon which 
methods for apply 
chemical engineering 
principle of measurement, 
followed by extensive material on the opera 
enginecrina incl descriptions of proce and 

and methods of d Special 
and solution e helpful 


expermmental run data to choose, 


and develop 
ng jution of problem n 

which review 
et a 
iding ses 
equipment 


attent 


treatment of problem 


problem 


esign 
on is trat that giv 


the 


revised ed 


on the importance of 
and the 
Widespread advances 


or thoroughly re 


and balance 
these in 


enginecring are 


relationships 
technique of using 


in chemical 


written materia 


Send Orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 Houston, Texes 


last page 





Are 
your valves 
over their heads 
in corrosive 
reducing 
olutions ? 


Switch to Aloyco Monel 
or Nickel Valves! 


Keeping corrosive solutions of mineral and 
alkalies and salts under control is 
\loyco Monel or Nickel valves. 
Monel valves are especially good for handling 
hydrofluoric 


organic acids, 


a job for 


acid which is used as a catalyst in 


one process for the production of high octane 


gasoline. Monel and Nickel have exceptional re 


sistance to neutral and alkaline salt solutions, 


including chlorides, carbonates, sulfates, nitrates 


Nickel is more resistant than Monel 
NaOH at cle 
vated temperatures and is usually preferred when 


and others. 


to more concentrated solutions 


<=> 
Longer Lasting 


Al. oY c 0 


VALVES 


. 
Corrosive ** 


January, 1956—PETROLEUM For more 


ALOYCO MONEL VALVES 1): 


ier food product or 


ilkhalve 
icicls 


used extensively in handlin 


mic substances, and many air tree 


contamination of the caustic with copper or io)80n 
would be objectionable 


Nickel, 


Sistance 


although similar to Monel in corrosion 
has generally 


the 


re an inferior resistance to 


acids, about alts 
Little 
Both 


Aloyco valve 


same resistance and 
sistance alkalies 


available 


Dhey're cast 


better re to 


alloys are 
cle 
\loyoo 
New 
comple t« 
Ibtbhl 


ima 


ol 


induc tion 


wide range 


1s by 


melting at foundries and machined 


\lovco plants 
pros 
Al 


in 
bulletin #g couponed below 
Write 


Linden 


ick today to 


N. J 


mnformation 


LOY PRODUCI C0 ING 


Alloy Steel Products Company, Inc. 
1303 West Elizabeth Avenve 
Linden, New Jersey 


Gentlemen 


Please send me a free copy of your Bulletin No. 9 


on Monel and Nickel valves 


data on advertised products, use Readers’ Service Cards, last page 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


RIGHT “for 


*& Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
% Fluid Catalytic Reactors 

* Hydroformers & Reactors 

% Flue-Gas Stacks & Ducts 

* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 


Irving ‘““GRIDSTEEL”, 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
6090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 


Suppliers... 


man with the 
York City 

The sales staff includes two chemicals 
salesmen, Seward H. Mott, Jr., and Gerald 
- Mitchell, and four plastics salesmen, 
Ross D. Visger, plastics supervisor, Robert 
F. Bunker, Robert S. Crew and Donald 
W. Ruoff. 


company’s office in New 


United Supply and Manufacturing 
Company, headquarters in Tulsa, re- 
cently opened a new supply store at Lind 
say, Okla. W. H. Welsh is manager of 
United’s newest supply store 


Westinghouse Air Brake Company 
has named Paul Az- 
zolina as manager of 
the Service depart 
ment for its Le Roi 
division. He was for- 
merly assistant man- 
ager of the Service de- 
partment. As manager 
of the department, he 
will be responsible for 
supervising field serv- 
icing of all Le Roi 
products 

Starting with the 
company in 1956 as a 
catalog cle rk, Azzolina 
has held 


tions since then, including those of expedi- 


Azzolina 
various pe S1- 


tor, order analyst, parts correspondent, 


sales correspondent, parts manager, 
ind assistant service manager 


service 


The Pfaudler Company has elevated 
Ranlet Miner to chairman of the board, 
and Donald A. Gaudion has been made 
exccutive vice president Miner, vice chair- 
man of the Pfaudler Board since 1951, suc 
ceeds his father, the late Edward G, Miner. 
Gaudion had been a vice president of the 
company since 1952. He has also held the 
position of assistant to the president for 
siX years 


Ehrhart & Associates, Inc., has been 
Wilshire Oil Company, Nor 
walk, Calif., to perform the engineering 
service on a $1 million Marine Terminal 
it Huntington Beach, Calif. The terminal 
will be used to service the company’s re 


retained by 


finery with foreign crude oil 


Stratford Engineering Corpora- 
tion has appointed D. D 
pany, a Pittsburgh firm 
sentative for western Pennsylvania; eastern 
Ohio Soyd County, Ky West Virginia 
ind Garrett and Alleghany 
Maryland 


Foster Com 


as its sales repre 


counties in 


Allied Chemical & Dye Corpora- 
tion has appointed Frank J. Kiernan tech 
ric il engineer ol protect ve 
for its Barrett Division. He 
issistant chief engineer of the | 


coating sales 
was formerly 
S. Stone 
that, project 
leader and developments engineer for 
Staulfer Chemical Company 


ware Company, and, prior to 


General Electric has Lee T. Ellis as its 


and Chemical 
tems Sales section 


new manager of the Mining 
Systems Sales unit, Sy 
He joined G.I the same year, and was 
isigned to the Test Course both at Phila 
delphia ind Schenectady 


American Gilsonite Company has 
made Arthur S. Klopf manager of market 
ing. Klopf will direct all sales and market 


For more data on advertised products, use Readers’ Service Cards, last page 


74 Complete 
Line of 
COMBUSTION 


ACCESSORIES 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 

7\ and Frame, top 

i; hinged, ratchet 
type, heavy duty, 
for manual con 
trol. Surfaces are 
machined to a 
close fit. 











Fuel Oil Suction 
Strainer, single type 
Large basket area 
insures low pressure 
drop; cover and bas 
ket easily removed 
for cleaning 


2) ©) ) 
. Wide-View Peep 
bua hole, safety, cur 


Aion E ) tain type. Cobalt 

glass removed to 

[~ show bearing sur 

face for curtain 

} Curtain halves are 

interlocked—open 
simultaneously 


gunnek C& 
\ puis o% 


Ignition Port with 
Refractory Tile No 
M896 for use 
with standard 3°° 
pipe. Also serves 
as a peephole 


i m «Furnace Relief and Access 
| cg Door, heavy construction 
were i] practically air tight. Door 
casting correctly weighted, 
lined with plastic refrac 
tory retained by imbedded 
grill; with observation port 

and cover 


Fuel Oil Heater, 
| Self-Cleaning 
| Spiral Coil Type 


High oil velocity 
in coil, resultant 
turbulence pre 
vents carbon for 


| mation. No internal 


connections of 
joints 


The ‘‘right combination’’ for you in achieving 
maximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gos of Combination Oil & 
Gas Busning Equipment; NATIONAL AIROIL Com- 
bustion Accessories; and, NATIONAL AIROIL 
Engineering Consultation. May we be of help te 
you in accomplishing your particular installation 
or in solving that difficult problem? 


CHEMICAL-PETROLEUM DIVISION 


, NATIONAL AIROIL 
BURNER CO., INC, 


1254] EAST SEDGLEY AVE., PHILA. 34, PA 
Southwestern Division 
2512 Sevth Bovlevord, Houston 6, Texas 


ONG 
A? 4 


IMDUSTRIAL OIL BURNERS, GAS BURNERS, 
ANDO FURNACE EQUIPMENT 





* Selective * Highly 


active 
* Resistant 


to poisoning © Economical 


Moly catalysts resist poisoning 


When sulfur is removed from petroleum stocks, the catalyst 
must resist poisoning. It must withstand contamination from 
sulfur and also from nitrogen and metallic contaminants. 


Cobalt molybdate catalysts, in a number of different commercial 
processes, are the answer to these difficult specifications. Stocks up 
to 3 to 4% sulfur by weight have been processed. When stocks with 
less sulfur are used, products containing as little as 0.1% sulfur 
are obtained. Yields are almost 100% of theoretical. 


For technical data about molybdenum catalysts write for our bulletin 
“Molybdenum Catalysts for Industrial Processes.” Dept. 25, Climax 
Molybdenum Company, 500 Fifth Avenue, New York 36, N. Y. 





CLIMAX MOLYBDENUM 








SOLVE 
CORROSION 
PROBLEME 


with < 

— BUTE 
INDUSTRIAL 
| PAINTS 





If corrosion problems are 
making your maintenance 
costs soar... call 

James Bute Company for 
competent technical advice. 


Bute’s specializes in all 


types of organic coatings. 





James BUTE Company 


711 WILLIAM FA 3-9371 
HOUSTON, TEXAS 





Need Plain or Jacketed 
CORRUGATED METAL 


GASKETS? 





Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


Chicago-Wilcox 


gasket requirements 


understands the 


of refineries and 


is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel, and 


monel in all sizes and shapes 


Send specifications for quotations 
and prompt-delivery schedule 


CHICAGO-WILCOX MFG. CO. 








7703 Avalen Avenve, Chicago 19, Ill 
Phone: SAginaw 11-1900 





300 
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Suppliers... 


ing activities of the company including 
products from their new gasoline refinery 


and metallurgical coking plant now being 


erected near Grand Junction, Colo. He 
was formerly general sales manager of the 
Missouri Coke and Chemical division of 


the Great Lakes Carbon Corporation 


Orbit Valve Company has named 


Joseph F, Brunsman 
as its field representa 
tive for the San Juan 


basin, with headquar- 
ters in | irmington, N 
M Before joining the 
company Brunsman 
was with The Na- 
tional Supply Com- 
pany at Worland and 
Cody, Wyo. The ap- 
pointinent was made 


in line with an expan 





sion in the company’s 
Rocky-Mountain sales 
Brunsman force 


U. S. Steel Corporation has appointed 
Carl R. Nelson 


as district representative, 


refinery and pipeline sales at Charleston, 
W. Va., for its Oil Well Supply division 

Nelson was employed by “Oilwell” in 
1941 at Bradford, Penn. In 1949 he was 


appointed assistant district material super 


visor at Bradford, Penn. In 1950 he was 
named store manager at Charleston W 
Va., where he was located prior to his 


present appointment 


The International Nickel Company 
has appointed Emil G. Holmberg to the 
Engineering its De 
velopment and Research Division in New 


York 


Corrosion section of 


Before joining Inco, Holmberg for nine 
years was chief metallurgist of the Alloy 
Steel Products Company, Linden, N. J., 


he had served 11 years is 
metallurg with E. I, du Pont d 
Nemours & ( ompany, and for three 
as an instructor in engineering subjects at 
the Newark School of Fine Industrial Arts, 
Newark, N. J 


prior to which 
ist 


years 


Hooker Electrochemical Company 
has elected Robert E. Wilkin to the 


com 
pany’s board of directors. He was also 
named vice president and director of sales 
Wilkin was formerly vice president and 
general sales manager 


Pittsburgh Coke & Chemical Com- 
pany has appointed Robert J. Woodside 


as technical sales representative for its 
Activated Carbon division in the Gulf 
Coast are He will make his headquarters 
in Houston. Woodside came to Pittsburgh 
Coke & Chemical Company from Hagan 
Corporation, where he was in the En 


neering and Sales departments 
Phillips Chemical Company, wholly 
owned subsidiary of Phillips Petroleum 
Companys establishing a new district 
fifice of its Plastics Sales division at 
Akron, Ohio. W, M, Larsen has been pro 
moted to manager of the new office The 
taff of the New York plastics sales office 
being enlarged with appointment of 
M. 8B. Bistline as sales engineer, Befor: 
their new promotions, Larsen was market 
ng assistant in the parent company’s Sales 
department and Bistline was a develop 
ment engineer in Phillips Research and 


VDevelopr nt department 


use Readers’ Service Cards, last page 


PETROLEUM 


Weston Electric Instrument Com- 
pany has Wilbert H. Steinkamp as a new 


vice president in charge of sales. He will 
be responsible for the direction of Wes- 
ton’s sales in all domestic and foreign 
markets 


Steinkamp has 26 years experience in 
the instrument field, handling the sales and 


STEEL PIPE 
and TUBING 


@ CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS — ANY SIZE 
Write for Stock List 
Send us your surplus lists 
MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St., Evanston, IIl., Davis 8-4030 




















BARRETT automatic 


Filling and Crimping Equipment 


for handling greases and other 


viscous fluids 

@ No operator required 
@ 100% 
Fills, 


cover pails 


air operated 
seals, stamps and counts lug 
Output of 15 pails per 
minute. Write for details on installa- 


tion to meet your requirements. 


BARRETT 


Manufacturing Co. 
P. O. Box 8096, Houston 4, Texas 








Free Booklet 


Technical Writing 


PETROLEUM 

a booklet for 
within the industry who may write 
for PETROLEUM 
others of the technical 
booklet contains 
suggestions preparing 
papers for technical meetings or re- 
Each subscriber PETRO- 
REFINER may have a copy 
free of charge, just by asking for it. 
the blue Service” 
card on the back of this issue. Write 
in “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 


ReFiINnerR has prepared 
the editors and those 
technical articles 
REFINER of 
This 


valuable 


press also 


on 


ports to 


LEUM 


Use “Reader's 


no obligation 











REFINER—V ol. 35, 








= 
tt) 












BD Come to Crouse-Hinds 
for Complete Protection against 


| Electrically-Ignited Explosions... 
compunsr ie | 


defined by the National : 
te - yin ( rOUSE Hinds and only Crouse H nas Cull pro. ile po itive 
nea protection wherever the merest spark can po ibly occur in ex 


~ No chain of « <plosion proof electrical devices is stronger than 
its weakest link 


for areas 
Electrica 


Junction 


ad Conduit Fittings cent & incandescent) plosive atmosphe res from size 5 motor starters to sound pow 


res ~ 
ixtures (Fluor e Hangers . ered tele phone Phere are over 15,000 conventional and « plo: ion 
r 
Nain proot product in the Condulet line! The ire available through 
Cc 5 
col Plugs ae event your Crouse-Hinds distributor 
Switc Boards an 
ontrol 


rocess © stems : ect 
P Communication Sy panelboards For further assistance on your « plo ion prooting problem 


instrument Enclosures signals, Alarms just call the nearest Crouse Hind olfice lj tecdl he low Ouy fie Id 
Mercury ronang oe Pilot Lights engineers are electrical enginect fully qualified to make pee ific 
Push Button s and Drains recommendations for your plant 


CROUSE-HINDS COMPANY 


Flexible Couptings 
SYRACUSE 1, N. Y 


Rig! 
Lighting F 


Seals 


A 
WATIONWIORN 


DISTRIBUTION 


entlvsively threugh 


CrmicaL 


CONDULETS © FLOODLIGHTS © TRAFFIC SIGNALS @ AIRPORT LIGHTING 








FOR FLUID CONTROL. 
THE NEW Wako 


CONTROL VALVE 
with 
SOF OREE> 
actuator 


GIVES YOU MORE POWER 
WHEN YOU NEED IT... 





. with the Foster Bellofram 

construction, no force 

is lost at end of the stroke 

where spring compression 

requires the maximum 

force. This assures 

linearity of instrument 

and stem positions. 

These new control valves are 

available in sizes starting at 
“ae 


2 with materials and end 


connections to suit operating conditions. 


o Deehnert 
Wu, 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J 


AUTOMATIC VALVES + SAFETY VALVES 
+ CONTROL VALVES + FLOW TUBES 


For more data on advertised products, use Readers’ Service Cards, last page 
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marketing of industrial, laboratory and 
electronic instruments and components to 
all major industrial markets both in the 
U.S. and abroad 

Prior to joining Weston, he was vice 
president and general sales manager of 
Beckman Instruments, Inc. Before his af- 
filiation with Beckman in 1952, he spent 
22 years with the Brown Instrument Com- 
pany as industrial instrument salesman, 
district manager and general sales 
manager 


Allied Chemical & Dye Corpora- 
tion has named Frank Be Kiernan as 
technical engineer of protective coatings 
sales for Barrett Division, He was for- 
merly Assistant chief engineer of United 
States Stoneware Company, and, pricr to 
that, project leader and developments en- 
gineer for Stauffer Chemical Company. 


infilco, Inc., has organized a new unit, 
the Ion-Exchange division, under the super- 
vision of Howard W. Frazer, He has been 
a leading field engineer for the company 
since 1949, specializing in ion-exchange 
treatment. His experience includes close 
association with many of the largest ion- 
exchange treatment plants in states border- 
ing the Great Lakes 


U. S. Steel Corporation has elected 
Charles H. Bell, Minneapolis, Minn., was 
elected a director, Bell, president of Gen- 
eral Mills, Inc., succeeds Sewell L. Avery, 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces retractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter- wares Refractory Haydite, 

We sell direct to you. 


feonsteucON = MATERIALS 


—CARTER-WATERS— 
ererreecttaetpaar@careerrn 


2440 Pennway Phone GRand 1-2570 


UNIT 


Since 1915 


CONCRETE 


SAND ANDO CEMENT 
Placed by Air 








We have the equipment, personnel and 
experience to complete any and all GUN- 
ITE work regardless of size or location 
Send for specifications and hulletins 


See our catalog in Sweet's 


GUNITE CONCRETE & Const. Co. 


13 "Telelett 441.116 eee CITY 5. MO 
0) W WALNUT { 
iel, 











Pointing the way to non-stop performance 


CASING AND ast “ans OF CAST MEEHANITE 








VANELESS DIFFUSERS 








WELDED, CLOSED IMPELLERS 


SHAFT THRUST COLLAR 
Double Kingsbury bearing 





IMPELLER SEAL 


+ DISCHARGE 


ELLIOTT 
CENTRIFUGAL 
COMPRESSORS 


ONE OF THE LARGEST CENTRIFUGAL COMPRESSORS IN SERVICE TODAY 
This Elliott compressor, installed in a southwest refinery, handles 135,500 
inlet cfm of air at 22.0 psig discharge pressure 


PS-1A 


gla” 


TURBINE GENERATORS TURBINES MOTORS 


& Gp fl 
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GENERATORS DOEAERATING HEATERS 


EXTERNAL BEARINGS 
No contact with gas handied 


4 INLET 


Take a good, close look at this Elliott Multistage Centri 
fugal Compressor. Note its simplicity and ruggedness of de 
sign and construction. It’s easy to see why these compressors 
have been setting non-stop service records in refineries 
They're built for the “long run 

Elliott Centrifugal Compressors are available in both single 
and multistage types, for inlet capacities up to 175,000 cfm 
and discharge pressures up to about 2000 psig. Drive may 
be turbine, gear-motor combination or direct-connected 
motor, all buile by Elliott. For details write Elliote Com 


pany, Centrifugal Compressor Dept., Jeannette Pa 


1 
— 


® 0) me x i" 


EsECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


For more data on advertised products, use Readers’ Service Cards, last page We 











METALLIZING 


By The 
GULF COAST'S 
Foremost Metallizers 


TURBINE SHAFTS 
COMPRESSOR RODS 
PUMP SLEEVES 
PLUNGERS & PISTONS 


For the Benefit of 15 Years Experience 
in Metallizing, Send Your Job to 


ne General Metallizing 
* & Machine Co. 


5815 Armour Drive 
Telephone WAlnut 3-7041 
Houston 20, Texas 








TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


” as * 


PP ab indi \ *  ient OG 
SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 


For more data on advertised products 


Suppliers... | 


Chicago, who has retired from the U. S 
Steel board after serving as a director since 
1931 


Rockwell Manufacturing Company 
has appointed John 
Robert Diamond to a 
newly-created position 
as personnel manager 
Since 1950, he had 
served as manager of 
procurement and se- 
lection for Pennsyl- 
vania Salt Manufac- 
turing Company. The 
personnel office, pre- 
viously a part of the 
Industrial Relations 
department, now will 
operate a8 a separate 
Diamond department 
Atlas Powder Company has ap- 
poined Edward J. Massaglia as assistant 
general manager of the Chemicals division 
Massaglia formerly was vice president and 
director of Pfizer International, Inc., serv- 
ing with that organization from 1951 to 
1955 
Prior to that, he was engaged in devel- 
opment and manufacturing work for 
Charles Pfizer & Co., Inc., parent com- 
pany of Pfizer International. He also served 
as a development engineer for Niagara 
Alkali Co. and production manager for 
Benzol Products Co. 


Dresser Industries, Inc., clected Rob- | 


ert B. Anderson to membership on its 
board of directors and the executive com- 
mittee. Anderson, recently named presi- 
dent of Ventures, Ltd., a Canadian min- 
ing company, has a distinguished career 
as Secretary of the Navy and Deputy Sec- 
retary of Defense in the Eisenhower 
Administration. Prior to his government 
service he had an outstanding career in 
the oil business as attorney and general 
manager for the W. ‘1 
in Vernon, Texas 


Waggoner Estate 


Walworth Company has completed an 
exchange-of-stock agreement with Cono- 
flow Corporation. As a result of the agree 

ment, Conoflow will become an operating 
subsidiary of the Walworth firm 


As an independent subsidiary, Conoflow 
will operate under its same policies, with 
no change in management or personnel, It 
also will retain its Philidelphia plant 


f .* 
TENN a 


PNEUMATICALLY 
PLACED concrete ano REFRACTORIES 
SUSPENDED | o inst 
WALLS 
ARCHES 


FOR PRESSURE 





@ INSULATION 

@ FIREPROOFING 

@ STACKS, BREECHINGS 

@ REFRACTORY TURN AROUNDS 

@ CONCRETE AND STEEL 
SANDBLASTING 

t.. prone @ ENCASEMENT FOR PIPE LINES 

@ CONCRETE RESTORATION 
Write for estimates on your preposed project. 

















GEO. P. REINTJES CO. 


Rernmacrory worn 


2517 JEFFERSON ST 
NEW YORK « 


Since 1920 


KANSAS CITY 41, MO 
HOUSTON «+ PITTSBURGH 





use Readers’ Service Cards, last page 


PETROLEUM 


You can save from }% to 24 the 
cost of a new gauge, 
by 


and repair service 


work, F: 
GAUGE 


eo) TULSA 


INSTRUMENT CO. 


1133 N. UTICA 7 TULSA, OKLA 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL 
STAINLESS STEEl 


or instrument 
using our complete overhaul 
Quality, guar- 


anteed service 











FIG. 17-28 


“4 
FIG. E-811 
f » R 


All sizes up to 6 Send for Cotalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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HEAT EXCHANGERS 
ac , SS ~ 
REBOILERS 


- 


> ry | Mian 
a } 
CONDENSERS 


<= oP” h 
ATMOSPHERIC SECTIONS 


(Horizontal and Vertical) 


a 7 
ys “ee mf. 


STEAM GENERATORS 
7 oy 


ku rt ( 





ACKET WATER COOLERS 
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@ If your problem is the poor performance 

or high maintenance cost of your heat transfer 

units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 

heat transfer units that will give efhcient 


performance and long, trouble-free operation 


ENGINEERS & Fapricatrors, INe 


P., O. Box 739 Houston &, Texa 


/PM 
MEAT fi gh Ee a one 


For Mote data on advertised products, use 





CURTISS-WRIGHT METALS PROCESSING DIVISION CAN COMBINE 
QUALITY WITH ECONOMY IN YOUR PRODUCTION TOO! 


This nickel alloy casting by the Curtiss-Wright 
Metals Processing Division costs 40% less than 
identical previous castings. The saving, however, 
is almost a sidelight to the fact that specialized 
know-how can discover routes to quality that are 
often far shorter as well as less expensive. 
High Standards, Lower Cost 
In this case the answer to meeting high standards 
and lower cost was ceramic mold instead of invest- 
ment casting. This method in experienced hands 
retained the close tolerances required . . . produced 


rti.ed products, use Readers’ Service Cards, last page. 


castings faster, and with gratifying economy. 

Metals Processing Division metallurgical spe- 
cialists can find answers for you, whether in ce- 
ramic, shell, centrifugal or other techniques .. . 
standard or special. You will profit by long-proven 
engineering ability and unmatched facilities in pro- 
duction and testing. When requirements are criti- 
cal, when precision must be combined with resist- 
ance to heat, stress, wear and corrosion, it’s time 
to call on Curtiss-Wright—a primary source for 
castings, forgings and extrusions. 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT © 


CORPORATION + BUFFALO, NEW YORK 
70 Grider Street, Buffalo, New York 
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Petroleum Refiner New Classified Rates 


RATES: 


harge 


Regular Clasesif 
$3, Blind 
Situation wanted is, 6 
$12 


liscount for 


box address in our care 


ents 


border per column inch; situations wanted 


two or more nsertions of ame copy 
265th of 


um Refiner, P. O 


in advance, deadline month prec 


lassified Ad 


« * * * * * * * 


Copy 


ertising. Petrole 


led (undisplayed) set in 
counts six 


per word, Displa 


this size type Minimum 


words 





PROFESSIONAL SERVICES 


HELP WANTED 








WANTED: 


Sales Engineer 


Chemical Engineering Graduate, with 3-6 
years Process Experience in Oil Refining 
handle Sales of 


Texas and 


or Petro-Chemicals. To 
Major 
Lovisiana, with headquarters in Houston 


Process Equipment in 


Salary open, and expense account 
furnished 
cally owned manufacturers representative 


Address letter to Box 363-R, c/o Petroleum 


car 


Excellent opportunity with lo 


Refiner, Houston, Texas 








* HIGH voltage electrodeless discharge is on 
ts way as one of the new tools in petroleum 
refining. High voltage discharge eliminates 
sludge formation! High voltage discharge re 
noves gases and water! High voltage dis- 
harge improves high temperature greases! 
jigh voltage discharge makes lubricants from 
lubri« Let u dest the use of 
new tool. No obligation, Re 
search and Development Corporation, 21 East 
Van Buren Street, Chicago 6, Illinois 


ron antes ribe 


his of course 





FOR SALE 





For the first time in history— 
2 LAMSON 
CARTON PALLETIZERS 
for sale! 


nediate imape shipment 
erected two Ameson automatl« 
mallet loader latest de ‘ 1 used 
kaso Bt 
on R 
andard 
Vater A oclated © 
alit J. Heinz 

Lev tre Pr 
ch, Bal 


andard more 
ouge KR 


Ou (Ohlo 


prices approx MN, 
t rior ale Box 
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INDUSTRIAL 
TRACK 





FULLY 


GUARANTEE 
QUALITY and 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 12% thru 1754, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 
- TRACK EQUIPMENT - PIPE - PILING 


LLL {00 


® WEW YORK 7 * CHICAGO 4 
HOUSTON 2 “© LOS ANGELES 5 











GHIFYIN . 
seen 
RESSURE OASKETS 


All sizes to fit your gages 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 


MA 














SITUATIONS WANTED 








CHEMICAL ENGINEER 


including 


operations, con 


broad 
sions, plant 
ot planta, re 
m sulphur inorgank 
sulphur compounds in 


petroleum ref 


Extenalve experience 
earch and de 
sul 
vounds 
ning opera 
cauatic chlorine 

heavy plant 
degree some 

consultation 


bulk 

potash 
Engineering 

ndependent 


oxyeen 
cement 


lustrial back 
position not 
abilities. Desire oppor 


duatrial ex 


years in 


Current 


ersified in 
k examining engineering 
mmmending solutions su 
il policy. Box 217-R 


on, Texas 


eratior 








HELP WANTio 





Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years 


experience in design or inspection of 
petroleum processing plants and equip 
ment. Major part of experience must have 
been in inspection work entailing general 
Develop in 


knowledge of all facilities 


spection methods, supervise and conduct 
and 


equipment 


inspections advise 
and 


oil installation 


operations on 
limitations in a 
Saudi 


codes 
major located in 
Arabia 


Write giving full particulars regarding per 


sonal history and work experience. Please 
include your telephone number 


Recruiting Supervisor, Box 91 
ARABIAN AMERICAN 
OI. COMPANY 
5C5 PARK AVENUE 
NEW YORK 22, NEW YORK 











AREA ENGINEERS 


ral graduate engineers with mint 


6 years experience supervising 


maintenance engineering functions tn oll 
ing 


industrial 


refining or produ facilities, power 


plant heavy installationa, 


manufacturing planta, or related opere 


tions. To establish technical supervision 


procedures, maintenance operations and 


echedule routine and special work for 


ing and refining opera 
Le 


major oll produc 


tion with all supporting facilities; 


housing, feeding, recreation, etc 


Salary 


commensurate with background 
and Write giving full par 
ticulars regarding personal history and 


include tele 


experience 


work experience. Please 


phone number 


Recruiting Supervisor, Bow 66 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 
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Gi }  Unifining Unit 
. Union Oil Company of California refinery 
Oleum, California 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘“Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicago 32, Illinois © Cincinnatil3, Ohio ¢ Detroit 28,Michigan ¢ Hastings-On-Hudson 6,N. Y. 
Houston I!, Texas © Los Angeles 22, California « Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of Cal fornia 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—V ol, 35, 





What's New In Equipment... 








New Combination Unit— 


A totally oil-immersed starter with threaded conduit couplings is shown 
at the right. The starter above is equipped with an oil-disconnect switch 


New Cleaning Gun... A feature of 
th new solution-lilting cently intro 
Qakite Produ Inc is 


ning olution s used to 


New Oil-lmmersed Starter Designed ect the operator frum the beat 


To Withstand Corrosive Atmosphere 


The Electric Controller & Manu- companys ZIIS Magnet 
facturing Company has announced ae soe ee oe 
li rough iti i 
totally oil-immersed _ starter wh 
claimed to have a _ superior 
withstand highly corrosive 
Originally designed for 
in semi-hazardous location 
useful for petrochemical 
trie where corrosion 
The new Starter 
mmersed design with 
ind all electrical unit i 
of oil. The contactor, whi 


10.000 KVA interruptin psn ; ie Circle El on Postcard 


I 
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} wrestling 


| hose. While the 





| New Filter ...A 


One of 4 Murray type U turbo-gear units installed in a southwest rubber plant 


still giving trouble free service after 


12 years in an unprotected outdoor 


location, This unit drives an Induced Draft Fan requiring 425 HP at 683 RPM. 


The turbine speed is 3500 RPM. 


@ Murray turbo-gear units for mechanical drive are right at home 


in difficult outdoor installations. Fans, pumps, compressors, and 


many special types of slow speed machines are among the long 
list of installations powered by Murray turbo-gear units. 


Murray gears are of the Herringbone or Double Helical type and 
all are pressure lubricated at the point of tooth contact. 


MURRAY 


IRON WORKS COMPANY | 





| 
BURLINGTON, IOWA | 


Builders of Steam Power Equipment for Three Quarters of a Century 


310 


For more data on advertised products, use 


Readers’ Service Cards, last page 


} tions to give 


New Equipment. ee 


duces the external temperature of the gun 

Another fe the 
sealed rotary joint which makes it possible 
to rotate the nozzle 
with he 


ature of new gun is the 


without twisting o1 


avy solution or steam 


end of the 


de sired 


forward 
revolve to clean at 
handle ine hose 
tionary. (Jperator fatigue 
by designing the 
steam 1 


gun 
the 
remain Ssta- 
duced 
thrust of the 
handles 


any angle, 
connections 
is further re 
so the 


n the 


gun 
taken up betwee 
For details 


Circle E2 on Postcard 








sintered filter of 
unique design has been introduced by Puro 
lator Products, Inc Capable of handling 
fluids ranging up to 1000 |} the 
filtes particles as 


micron in size 


new 


can remove small as one 


from a wide range of fluids, 
such “hot 
id, hydrochloric 


phosphor i 


including some materials 


nitric iC 
iC id, 


Dhe 


a variety 


acid, sulphuric 


acid and strong alkylies 


one-piece element can be made in 
of diameters and lengths and its 
radial fin construction can be supplied in 
specified depths and numbers of convolu- 
extended area within a con 
\ irying flow alse 


Filters of 


metals can be made 


fined 


ivailable 


space rates are 
stet l, 


as re quire d 


stainless monel 
and other 


For data just 


Circle E3 on Postcard 


Ground Indicator . . . New improv: 
made in the 
ground indicator developed recently by Gil 
bert Baker Manufacturing 
These have resulted in the indicator be 
coming the first grounding device 

id listed by the Unde 
The indicator 
petroleum bulk. plant and terminal opera 
1 other handlers of kero 


ments have been electroni 


Company 


approved 
rwriters’ Labora 
is already widely used | 


tors al gasoline, 





in Corrosive 
Acid Spray 


PROBLEM: 


Selecting fastenings that would hold pipe 
fittings together in a unit that constantly 
ubjeeted to a hot sulphuric acid spray. Bolts 


were formerly falling apartin fourmonths time 


REMEDY: 


Use of nuts and bolts made of wrought 


HAsTeELLoY alloy ¢ 


RESULT: 


Fastenings made of Hasretzoy alloy C are 
still holding many months after ordinary bolts 
had to be re pl wed 

HASTELLOY illo ( i the most univer illy 
corrosion-resistant alloy available today In 
addition to aerated sulphuric acid, it has ex 
cellent resistance to such strong oxidizers as 
nitric acid, wet and dry chlorine ind acid 
olutions of salt lt is available in nearly all 
tandard commercial forms 

lor more information on Hasrec.oy alloy C, 
get in touch with the nearest Haynes Stellite 


( omp iny Whi f 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 
UCC 


General Offices and Works, ¥ 


Nias 


TRADE MARE 


4anh.4..0OY" S 


ae 


‘Hoynes and “Hastelloy” ore registered trade-marks of Union Carbide and Carbon orporatior 


/anuar y, 1950 For more data on advertised products, use Readers’ Service Cards, last page 





INSTALL 





peak performance 


INTO YOUR 


(AIR « GAS * AMMONIA) 

Peak performance, 

maximum efficiency, greater 

output, and lower power 

costs can be built into THESE 
VOSS VALVE ADVANTAGES: 
your oldest, and of 


Quiet, vibration-free operation 


course your newest, 20 to 60% more valve area 


wu 

wv 

less power consumption 
compressors by the a minimum pressure loss 
wv 


normal discharge temperature 
installation of lower operating costs 
VOSS V VES M utmost safety 

Ids AL “. Our detailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and 
speed of your machine 


OSS VALVES 


REG. U.S. PAT. OFF. 


785 East 144th Street, New York 54,N. Y. 


<> WIEDEKE Precision-Built Tube Expanders 


’ / 
fave? 


No. 255 for average Sheets 








Ball Bearing Adjustable Thrust Collar 

Tube Expanders are made for T. bes ‘4 

diameter and larger For Rolling—Heat Exchanger, 
Recommended tor use with any Controlled Condenser and other 
Rolling Motor for uniform expansion of Heot-Transfer Tubes 


Tubes 
See your Dealer or 


write us for Bulletin 





No. 270—For thick 
or multiple Sheets. 


oe ee DEKE COMPANY 
oH IO 


ee ee ae oe ee if 
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New Equipment... 


sence, fuel oil, alcohols, chemicals, ex 
plosives and similar hazardous substances 


It provides a positive means of draining 


a eee 


ior 


off static electricity accumulated before and 
during loading and unloading operations 
of tank cars, trucks and transports. For 


details 


Circle E4 on Postcard 


Air-Powered Floodlight . . . Com 
pressed air turbo-generators power this new 
4. pound r xplosion proof floodlight de- 
signed for use in refinery and other in 
dustrial activities where electric power is 
not readily available. Introduced by Copco 
Fastern Ltd., the new 150-watt, 12-volt 
I'GB 41 lamp draws 23 cubic feet of air 
per minute at pressures ranging from 61 
to 100 psi For details just 


Circle E5 on Postcard 


New Heat Exchanger .. . A new 
heat exchanger with a unique finned plate 
design developed for recovery of heat from 
high temperature waste gases, is now avail 





i= 


= 
yo 


—o 


Your children visit a new world each week 


Each Thursday, teacher turns a knob and the class 
enters a new world—a world many are visiting for 
the first time via the Standard School Broadcast. 


Since 1928, this program has introduced man’s 
musical heritage to Western children. Now play- 
ing for its second generation, the Standard School 
Broadcast is probably the biggest ‘“‘classroom”’ in 
history. It has an audience of nearly 1,500,000 
listeners throughout the West, Alaska and Hawaii 

.. Students in 54,000 classrooms and adult listen- 
ers at home. They hear a symphony orchestra, a 


dramatic cast, choral groups and guest artists. 
Standard provides Teacher’s Manuals as program 
listening guides. 
Goal of the School Broadcast is to help listeners 
gain an absorbing new interest in music, and 
through music—a broader knowledge and under- 
standing of the world around them. We suggest 
that you listen in at home to enjoy the world’s 
best music and to gain one more link with your 
childrens’ interests. TUNE IN every Thursday 
. check your newspapers for time and station 








STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 


January, 1956—-PETROLE' REFINE! 


For more data on advertised products, use Readers 


Service Cards, lost page 








LIQUID LEVEL GAUGES 
REFLEX 
THRU VISION 
TUBULAR 


Standard Equipment 
in 
Leading Refineries 
and 
Industrial Plants 


All Over the World! 


Send for Complete Catalog and Specifications 


STRAHMAN VALVES, INC., New vor'ts,u's.a 











“How To Get Those 
Top Octanes”’ 


Now available in reprint form, this article by Marshall 
Sittig and Wayne Warren of the Ethyl Corp., appeared 
in the September, 1955, Process Issue of PETROLEUM 
REFINER. 

Presented is a thorough treatment of octane improve- 
ment techniques, plus a most authoritative and up to 
date comparison of catalytic reforming processes. Here 
is a comprehensive, 50-page monograph that should be 
in every process man’s reference file. 

Available for only $1.00 per copy, this reprint can be 
obtained by addressing: 


REPRINT DEPARTMENT 


PETROLEUM REFINER 
P. O. BOX 2608, HOUSTON 1, TEXAS 
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New Equipment. « « 


able from The Griscom-Russell Company 
The G-R Plate-Fin Exchanger is designed 
to withstand gases at pressures up to 100 
psi and temperatures up to 1100 F. 

Some of the many applications for this 
exchanger are as a gas turbine regenerator, 
recovery of stack gas heat for preheating 
furnace or kiln air, heating or cooling 
process gas or plant air, and other gas-to- 
gas services such as vapor-to-vapor ex- 
changers in petroleum processes. For in- 
formation... 


Circle E6 on Postcard 


eaten, 


Small Rectifier . . . A new, small cor- 
rosion rectifier for low-cost corrosion pro- 
tection of installations where low amperage 
requirements are indicated has been de- 
veloped by Corrosion Rectifying Company. 
This economy-model rectifier is applicable 
for corrosion protection of short oil, gas or 
water pipe lines, heat exchangers, bulk 
tanks, hydraulic lifts and underground stor- 
age tanks in service stations, and for any 
other buried or submerged metal structures 
where current requirements for ample cor- 
rosion protection are small, and where 
economy is dictated. For details just . . . 


Circle E7 on Postcard 


Three-Way Solenoid Valve . . 


| A new packless three-way solenoid valve 
| that operates on a new principle has been 
introduced by American Switch Company 


| 
| 


PETROLEUM 


This new internal pilot-operated Bulletin 


Vol. 35, No. 1 


REFINER 








LIFELINE 


FOR A 
REFINERY 











This thin loop of copper tubing is the 


mark of a refinery that has learned to 
combat corrosion and fouling the modern 
Polyrad way. This is the injection line for 
Polyrad—and it can well be called the 
“lifeline” for refinery equipment. 
Polyrad is a filming amine that acts 
both as an inhibitor and detergent. Its 
detergency maintains throughput, in- 
creases heat transfer, and cuts down time 
for maintenance, At turn-around time 
you really see the difference—Polyrad 
protected bundles are free of corrosion 
ready for immediate return to service. 
Stocks of Polyrad are maintained 
throughout the country. A Hercules 
trained representative will be glad to 
liscuss its application to your specific 


operating conditions 


Pine Chem ils Division. Nat ore Denartmer 
HERCULES POWDER COMPANY POLYRA 
976.M et Street, Wilmingt 9, The 
FILMING AMINE INHIBITOR 
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wuere SURE FOOTEDNESS courts | gee 


8316 valve utilizes just three operating 





parts—two hycar diaphragms and one 
stainless steel solenoid core. Closely fitted 
parts that jam, sliding glands and stuffing 
boxes that leak and require maintenance 
and stroke setting have been eliminated 
Simplicity is further emphasized by the 
elimination of seat regrinding or lapping 
Rated for 250 psi on liquids and gases, the 
valve is available in %-inch and %4-inch 
pipe connections. For detailed information 


Circle E8 on Postcard 


STEEL GRATING MAKES WALKS SAFER 
Sturdy, one-piece construction with tops of all bars flush pro 
vides open steel flooring and stairs for safe, easier walking 
Gary Grating is furnished in a wide variety of neat appearing 
designs and sizes—and is tailor-made to fit your needs. For 
complete description and installation pictures on Gary Welded 
Grating, Stair Treads and Gary-Irving Decking, ask for 
Catalog PK-16. 





FREE SAMPLE , 
, : ’ ’ _—s ° ee Check Valve Sight Flow Indicator 
We'll send this handy Standard Steel Spring Division . « « Fischer & Porter’s Bull’s Eye Check 


~~ weight if you | Valve Indicator is the first sight flow ind: 
request us be yous R ° c K w Ee L t s P R 1 N G A N D A x L E c o ° cator to combine flow indi ation with posi 
company stationery. 4011 East Seventh Avenue © Gary, Indiana tive check of back-flow. The self-aligning 
flapper seats securely over the entrance if 
back-flow occurs. Two '2-inch thick win 


dows give good visibility of flow. For 
further details 


For THERMOMETERS that ids Circle E9 on Postcard 


DURABLE, ACCURATE, ADJUSTABLE 





New Plate Clamp. . . The 
Magnetic Plate Clamp is a lightweight, 
P Recalibrate the dial externally self-contained unit, combining a powerful 
Hermetically sealed against FS —".,)\4 by inserting the stem in liquid 
moisture and dirt to bring you cre Fea of known temperature and 
years of trouble free service <x adjusting screw attachment 


magnetic base and a fast operating jack 
Butt welding steel plate by a single operator 
is easily accomplished. The Porto-Magneti 
Plate Clamp is first placed with the jack 
Designed to be used indoors , . Rochester Straight-Form | over the warped plat A few finger tip 

or out, the stainless steel case ) Thermometers bring you the turns of the ratchet lever gets alignment 

is impervious to most corro \a ] added advantage of a stem results. For more information 

lve . . J that can be mounted in any 

sive agents. _& ) 

position around the dial Circle E10 on Postcard 

For additional information contact your 
Rochesler sales engineer or write: New Line of Truck Cranes... Fiv 
new truck-crane models, ranging from 12 


to 35-ton lifting capacity, are now being 
Manufacturing Company, Inc. offered by Link-Belt Speeder Corporation 


38 Rockwood St., Rochester 10, N. Y. mneeen foam All of the new models feature power hy 
draulic controls which permit the operator: 


GAUGES i.) aan a} to control all working operations with a 
“flick of the wris The ne models have 
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I-R BLOWER 


supplies 28,000 cfm 
for 
New Cat Cracking 
Unit 

















at CONSUMERS’ COOPERATIVE REFINERIES LTD. 


@ Newest addition to the Regina, Saskatchewan 
Refinery of Consumers’ Cooperative Refineries 
Ltd., is a catalytic cracking unit that raises plant 
capacity from 6,500 to 12,000 bbl of crude oil 
per day 

Air for the new cracking unit is supplied by the 
28,000 cfm Ingersoll-Rand blower shown above 
Driven by a 3,000 hp induction motor with speed 
increasing gear, the blower operates at 5,000 rpm 
13.6 psia intake and 36.8 psia discharge pressure 


In refinery processes such as this, shut-downs 
are costly and dependability of equipment ts 
vitally important. Ingersoll-Rand Turbo-Blow 
ers and Turbo-Compressors have achieved an 
enviable record of trouble-free service in hun 
dreds of installations at leading refineries and 
process plants the world over. That's why it will 
pay you to specify Ingersoll-Rand equipment for 
the compression, transmission repressuring and 


circulation of air and gases 


1] BROADWAY, NEW YORK 4, N.Y 


FR| Ingersoll-Rand 


COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS 


© CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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One of 12 Test Cham- 


bers of Sperry Gyro- New Equipment eee 


scope, Great Neck, t.1. © 


power hydraulic operated clutches that are 
self-compensating for heat and normal lin- 
ing wear. They are fully convertible t 
standard front end attachments, and are 


ick Cooling Coils 


“4 Need a SPECIAL 
Mire Making Mistery 7 'C, Fast Cooling System ? 


Then the chances are that Frick engineering 
and production facilities can serve you. 

We specialize in custom-built refrigerating 
and air conditioning equipment: our engineers, 
designers, foundrymen and mechanics team up 
to handle those unique jobs which other manu- 
facturers hesitate to accept. 

We just furnished, for example, a 25-foot 
shell, over 7 feet in diameter, with complete available with torque converter power 
equipment for conditioning air at 100 pounds units. All are mounted on specially de- 
pressure for a huge wind tunnel. signed carriers with full-floating walking 

Tell us what you need—we'll do the rest! beam rear axle supports that allow travel 
Branches and Distributors in principal cities, the over uneven terrain, Also available are 
world over. Write screw-type Outrigger jac ks and pontoons, 
and removable rear outriggers. 

For details just 


Circle E11 | on Postcard 


Orange Juice is Concentrated with Frick Re- 
versed Retrigeration at 1 / 10th the Cost of Steam 








Petrochemical Handbook 
Reprint 


Now available in reprint form, the Petrochemical 
Handbook Section of PETROLEUM REFINER’S Decem- 


° ° ° AWN ae ae i aris 
ber, 1955, issue contains graphic data on: yllgiatree capil eS 


Firefighter contains everything required to 
fight a fire. It is available from Henry H 
Paris Distributor, Inc 

Mounted atop a trailer body are a high 
volume, high-pressure pump, hose reel, 100 


10 separation processes feet of 


80 manufacturing processes 


l-inch high-pressure hose, 150 
pound dry-chemical tank with 50 feet of 


. .» Of the most interesting Petrochemicals hose, 30-pound extinguisher, valves and 


controls, Thirty feet of 2'%-inch suction 





; hose is carried in a special compartment at 

Here’s your chance to add to your library the latest tho sens of the trailer 

: i : : . i¢ valve and piping arrangement 1s 

job help information on petrochemicals. Available for | such that in, addition t© pumping water 
A 5 - | from the trailer tank, water can be pickec 

only $1.00 per copy, you may obtain this reprint by | =p from pond, voservels, rondeid ditch 

or directly trom a fire hydrant Nater can 


addressing: _ be taken from these sources to fill the 
tank 


For full formatio 
REPRINT DEPARTMENT r full information 


Circle E12 on Postcard 
PETROLEUM REFINER Modular Furnace Walls . . . Geo. P 


P. O. BOX 2608, HOUSTON 1, TEXAS | Reintjes Company has announced a modu- 
lar-suspended wall. It is made in 3-inch, 
| t-inch, 6%-inch and 9-inch widths, to meet 

conditions normally met in the heaters and 
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extra! 


ALL ABOUT THE LATEST 


BENDING METHODS 


I 


FREE PEDR 
WRITE TODAY 


Let Pedrick show you how the latest 


methods of bending pipe, tube and 


structural metal—on a job or produc- 


tion basis—can save you money 


For full information on Pedrick Pro 
duction Benders, write Peprick Toor 
AND Macuine Co., 3640 N 
St., Phila. 40, Pa. Dept. 9 


Lawrence 


K LINE 











BULLETIN 





The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 





. . Operates equally well 
in either direction. 





. » « for all grit-free 
liquids. 





We invite 
your inquiries 


DISTRIBUTORS 
Tr 


SOUTHERN _ 
ENGINE & PUMP COMPA 


MANUFACTURERS + MACHINERY FACTORS «+ 
Service Facilities at: Houston - Dallas - Kilgore - 


Edinburg - Corpus Christi and Beaumont, Texas 





CONTRACTORS 
San Antonio 


I 
NY Sar 
i 
i 





‘ 
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So SIMPLE that 
''Specials’’ are 
Likely to be 


A sleeve, raised 
ond lowered 
within @ non 
magnetic tube, 
attracts or 

releases on Alnico 
magnet attac hed to 
a mercury switch 
Basically, this is 
Magnetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements tor pressure, 
temperature or corrosive liquids and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems and given 
our engineers wide application experience that can be 
invaluable to you 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there's nothing to wear out . no dia 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magonetrol units are available for controlling level 
changes from .0025-in. to 150-ft . with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. 


Send Coupon 
For Full Details 


Magnetrol, Inc., 2112 $. Marshall Bivd., Chicago 23, Hlinols. 


riease send me catalog data and full information on 
Magnetrol Liquid Level Controls 


Company 


Address 


Nome I 


City lone Siate 


benpenasenancnasenenasanenenenanasenenenanma 


419 





. to recover virtually 100 percent of the re actuator for remote operations of plug 
New Equipment. ee coverable liquid present in natural gas valves and similar mechanism, has been 
The Purifier separates all liquid and mist introduced by Bettis Corporation. Called 
entrainment from butane, methane, pro- the Robotarm, the device basically is a 
boiler furnaces of refineries. The construc diaphragm separating a large and small 
tion of the new Reintjes wall is modular, air chamber where the front chamber, be- 
the module being a 242 x 4% x 99-inch D ing the larger, is used to act as an accumu 
brick f lator. Check valves are built into the 
The walls can span from buck stay to diaphragm assembly to pass air between 
buck stay regardless of whether they are ime ; the two chambers. A rod connected through 
located 5 feet or 10 feet apart, the dif 


the packing gland to the diaphragm ex- 
tends from the larger chamber to operate 
necessary driving mechanism. For plug 
valve operation the connecting rod works 


as a closed rack and gear assembly fur- 
ference being the size of the angle used pane and other hydrocarbon gases by means a <s ; wi : 
; f — The nished to fit compactly over each type of 
From the illustration of this construction, ol a two-stage principle Of separation. r¢ walere 
note that the castings loosely hang over first stage of separation employs carefully ; 
Fail-safe operation is assured, and in- 
the vertical leg of the angle. The support controlled impingement against a_ baffle 4 +, 
hick he | ~~ f strument line piping is minimized, The 
ing tile rests on the lower leg of the casting which removes the larger droplets of en 6 
f } I } | device requires 15 to 100 pounds pres- 
and 18 hooked into the top of the tile in srlegnataper ite 7 ~<“% . ss See sures to operate For dditior il infc rma 
) ‘ ) a The J « 
much the same manner as you would cup ‘Stage of separation, the Purifier removes the ine st | 
0 
your hand. For complete details fine mist entrainment by utilizing con- ets : 
Circle E13 on Postcard trolled centrifugal action. For further infor Circle E15 on Postcard 
mation 
Gas Scrubber . . . A new low-cost Circle E14 on Postcard 
Purifier has been developed by V. D. An 
derson Company for use in gas scrubbing Plug Valve Operator A new 
This purifier, called Hi-cF Type L, is said — self-contained gas-operated double-acting 


TOPS" I 


Capacities 





° 
150 G.P.M. 


APCO Two Stage Pump 
for High Pressure Service 


APCO is the highest develop- 
ment of the Turbine-Type 
Pump. Unsurpassed for small 
capacity high head duties 
Handles non-lubricating 
liquids almost indefinitely 
without wear Suited to 
"1001" duties Write for 
Bulletin tit of Condensed 
Catalog "mM" 


STAINLESS STEEL 
APCO PUMPS 
We carry representative sizes Fuel-Gum Tester . . . An aluminum 
of APCO's in stock in No block apparatus for det 
316 Stainiess Steel for 
prompt shipment 


ermining existent 
gum in fuels by jet evaporation has beet 
introduced by The Emil Greiner Company 


Write for CATALOG ‘'M" This constant temperature bath is suitable 
DISTRIBUTORS IN PRINCIPAL CITIES for determining existent gum in aviatior 


and motor gasoline using air pre heated te 
® a temperature of 320 F. or for jet fuels 
AU ROR A Pu Mm e Divisio w using steam as the vy iporizing medi am ata 
THE NEW YORK AIR BRAKE COMPANY N gee —— temperature of 450 I 
or tu inlormation 
84 LOUCKS STREET © —- BURORA > TULINOTS 
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A Specialized 
determination Engineering Service 


of to yee) 3 


sulphur 


abi a : NOISE— 


from intake or 
discharge of air, steam 
or gas piped to 
atmosphere 


from engines 





compressors and 


vacuum systems 





PULSATION- 


from surges created 


by compressors 
blowers and 


reduction 


pumps 





pressure 


systems 


The Burgess-Manning Snubbing Principle has, 
for many years, been engineered to varied 
problems of noise and pulsation in every 
branch of the petroleum, chemical, power 
and general industries. Noise and pulsation 
has been completely eliminated— production 
has been greatly increased, maintenance 
reduced with neighbor and labor relations 
improved. 


Here is an engineering service, backed by 
years of experience and a proved principle 
of snubbing that will prevent and eliminate 
noise and pulsation problems. 


We invite you to present your problems 
for recommendations. 


Write tor your copies of case his- 
tories of representative installations 
and see the results for yourself. 


BURGESS-MANNING COMPANY 


711 Eost Park Avenue, Libertyville, Ilinois 


Dallas, Texas 
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epee 
—  Bucyrus-Erie cranes hold 


down plant maintenance costs 


Thoroughly reliable, easy-to-service Bucyrus-Erie There are many other Bucyrus-Erie headline 
lifting cranes give you the high degree of avail- features that add up to a higher percentage of 
ability you need for efficient handling of plant actual working time each day — that help you hold 
maintenance problems. Simplicity of design is one down plant maintenance costs. Get in touch with 
big season your Bucyrus-Erie distributor now for the full 
story. There are eight crawler-mounted cranes in 
The entire machinery layout is specially de- ess Waa tak <2 liked snes Geena 
signed to provide free accessibility for servicing on length of boom, size of crawlers, and counter- 


weight. Also investigate the 15-ton Model 15-B 
two or three others first. Main shafts are placed and 25-ton Model 22-B Transit Cranes 


To work on one part you don’t have to remove 


Carrier- 


side by side, not stacked up vertically, so that it’s mounted to provide rubber-tired mobility. All 


easy to get at the brakes and clutches cranes are fully convertible to excavator operation 
161E55 

4 -- a +» -- " = 

Oven 75 


South Milwaukee 
Wisconsin 


/ YEARS OF SERVICE 
to Men Who 
RT) Me 
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What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 


manufacturer as soon as received by us for mailing of desired information directly to you. 


Scanning and Logging System 
The Taylor Instrument 
has introduced a new scanning and log- 
ging system. It is a compact intelligence 
center which coordinates all related proc- 
ess data, enabling the operator to instantly 
visualize, evaluate, and act upon every 
processing irregularity as it occurs——with- 
out leaving his desk in front of the panel 
This, in addition to the most modern tech- 
niques in scanning and logging. This new 
system, known as the Taylor Trans-Scan- 
Log System, compactly summarizes all of 
the processing data on a section of graphic 
panel and an adjacent panel of miniature 
indicating and recording receivers 
The graphic panel section, because it 
does not have to provide space for the 
insertion of indicating or recording receiv- 
ers on the diagrams of the processing units 
or proc ess lines, can easily compress a 
normal 20-foot graphic panel into a 5-foot 
section. The instrument panel requires only 
enough accommodate the fronts 
of the indicating and recording receivers 
Numbered lights on both the graphic panel 
and its corresponding indicator or receiver 
instantly relate one to the other 
To get the company’s 14-page 
98268, just 


Circle E17 on Postcard 


Companies 


space to 


Julletin 


Pressure Cells . . . SR-4 fluid pressure 
cells and their uses in electrical 
ment and control of pressure are pre- 
sented in a new 16-page Bulletin 4306, 
issued by Baldwin-Lima-Hamilton Cor- 
poration. Six standard types of cells in 25 
sizes ranging from 15 to 50,000 psi., as 
well as some special purpose cells, are in 
cluded. Characteristics, principles of op- 
eration, instrumentation, and specifications 
are given. For your copy 


Circle E18 on Postcard 


measure- 


Reformer Data . . . The 
naphtha reforming process using the Sin- 
clair-Baker platinum catalyst for the pro- 
duction of low cost, high octane reformates 
is described in detail in a new &-page 
booklet just issued by The M. W. Kellogg 
Company 

Quick start-up, a readily regenerated 
catalyst with long life, adaptability to low 
grade naptha feeds, and high octane levels 
are features covered 


Kellogg 


As explained in the booklet, experi 
mental operation of the process is reduced 
to a minimum. One 
started on its final run 
weeks after catalyst first charged to 
the reactors with octane rating and yield 
during this 15-day period well in excess of 
the guarantee 


Circle E19 on Postcard 


reforming 
test 
was 


unit was 


within two 
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Tank Storage e « « Principles of vent 
ing flammable liquid storage and process 
tanks for 
tion and 
pietely described in a new 12-page booklet 
from Protecto Seal Company. The applica 
tion of each principle is explained clearly 
and 


effective operation, hire protec 


low-cost maintenance are com 


com isely 

arrester 
tank fill 
rodding and 
of this 


flame 
safeguarding storage 
and 


There are 
units for 
openings, 


sections on 


safeguarding 
For 


sampling operations 
bulletin 


Circle E20 on Postcard 


your copy 


Process Data... A 
pyrolysis process which allows the refiner 
to dispose of products by 
nomically converting natural gasoline 
duals or other 
and 


unique steam- 


marginal eco 
resi 
materials to 
the subject of a 
new eight page booklet published by The 
M. W. Kellogg Company 

As shown in the booklet, Kellogg steam 
pyrolysis results have been marked by ex 
cellent yields of high purity olefins, in most 
higher 


low value 


ethylene olefins, is 


instances than can be achieved by 


conventional cracking 

The process has a proven high on-stream 
efficiency. In 
mercial operation, the 


over three years of com 
on-stream efficiency 
of the Kellogg process has averaged about 
95 percent 

The booklet covers typi il yields from 
the steam cracking of ethane and propane 
includes 
tion of 
features an 


i flow chart and process descrip 
and 
summary of 
highlighting total man 
with feed stocks 
total direct operating costs 


the steam pyrolysis design 


overall economile 
an operating plant 
ufacturing 


and 


costs various 


Copies of this booklet are available 


Circle E21 on Postcard 


Closed Tank Level Measurement 
Just issued by The Foxboro Company 
13-22, describing 
closed tank liquid level measurement and 
control with the recently announced Type 
13 LA d/p Cell Liquid Level Transmitter 
The Type 13 LA is essentially the same 

as the differential 
that a 
bee n 


is a new 8-page bulletin 


force balance pressure 


flow transmitter, except simple 


range suppressor idded to 
the basi The 
out the effect of hydrostatic pressure in 
the piping line from the high point of the 
tank fully adjustable for 
meas valent of 


150)” of withe ng parts 


spring has 


mechanism spring balances 


lransmitter 
urements up 
water 
inforn 


For complete ation 


Circle E22 on Postcard 


Organic Chlorine Compounds. . . 
A new 48-page book, “Organi 
Compounds,” has just been published by 
Carbide and Carbon Chemicals Company 
a division of I Carbide and Carbor 


Chlorine 


nion 
Corpor ition 

The book applications of 
18 products, their solvent properties, and 
their proper handling storage. It in 
cludes important data on physical proper 


disc usses the 
and 


ties, specifications and test methods, ship 
ping information, and constant boiling mix 
tures. Fourteen charts contain useful physi 
cal property data 

Copies of this new book “Organic Chilo 
rine Compounds,” (F-4769) are available 


Just 


Circle E23 on Postcard 


Ingersoll 
new 2U0-page, process 
bulletin, fully vertically 
single-stage and two-stage type proc 


Process Pump Bulletin 
Rand's 
pumps 
split 


ess pumps 


two-color 
describes 


features of 
cross ae 


In this bulletin are design 
the t ibles, 
tional and installation views, plus a two 
chart 


changeability of 


pumps, dimension 


page showing the extensive 


the 


inter 


parts through entire 
line of pumps 
These units are 


latest API 


coverage is 


accordance with 
The 
inches including 


built in 
specifications range of 
from 1 to & 
capacities to 3200 gpm, heads to 925 feet 
at temperatures to 800 I 


For 
7094-B 


Circle E24 on Postcard 


copies of this new bulletin, Forn 


Steam-Jet Ejectors . . . The sele 


tion of single and two-stage stock ejectors 


for general is described in 


a new handbook on Steam-Jet Ejector Ap 


vacuum service 


plications by Worthington ( orporation 


Contents include application ranges and 


selection tables on single, and two-stage 


stock eje dimensional and installation 


data 


tors 
ind information on sections and parts 


lists 


The new 60-page manual includes ar 


engineering reference 


farmil 
{ 


nology and the 


section designed t 


urize the reader with ejector termi 


principles and procedures 
ol ¢ jector lection 


For f 


requests 


ind ippli ition 


nforn 


direct to 


irther ition or copies ad 
Worthington Cor 
Sales Promotion 


Harrison N J 
205-E21 


poration, Advertising & 
Department 


Bulletin W 


specifying 


323 
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*Clark Bros, Co 
Climax Molybdenum Co 
Columbia-Geneva Steel Division 
n States Steel Corp 
*The Cooper-Bessemer Corp 
*Corning Glass Works 
*Crane Co 
*Crane Packing Co 
Crouse-Hinds Co 
Cuno Engineering Corp 
Curtiss-Wright Corp., 
Metals Process Division 


Dd 
Davey, Paxman & Co., Lid 
Davis Engineering Corp 
Davison Chemical Company 
Division of W. R. Grace & Co 
*Dean Brothers Pumos Inc 
De Laval Steam Turbine Co 
*Delta Engineering Sales Co 
Detectolab, Ine 
*M. H. Detrick Co 
*Dollinger Corp 
Dowell Incorporated 
*Downingtown Iron Works, Inc 
*Dresser Industries, Inc 
*The Ducon Co 
EF. 1. du Pont de Nemours & Co 


E 
Fastman Chemical Products, Inc 
The Electric Controller & Mig. Co 
*Filiott Co 
*Engineers & Pabricators, Inc 
*Ernst Water Column & Gage Co 
Ethyl Corp 


F 
Felt Products Mfg, Co 
Fischer & Porter Co 
*Pisher Governor Co 
*Flexitallic Gasket Co 
*Flint Steel Corp 
*Floridin Co 


® Detailed data on products and services 


fivm will be found in The 1956 Refinery 
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*The Fluor Corp 
The Poram Corp 
Foster Engineering Co. 
*Poster Wheeler Corp. 
The Foxboro Co 
Frick Co. 


G 


*The Garlock Packing Co 
*General Electric Co 

General Metallizing & Machine Co 
General Refractories Co 

The Globe Co 

Claud 8. Gordon Co 

W. R. Grace & Co 

Graver Tank & Mig. Co 

A. P. Green Fire Brick Co 
*Grinnell Co 
*The Gulf Publishing Co. 

Gunite Concrete & Construction Co 
Gustin-Bacon Mig. Co 

Gutehoff nungshuette 


H 

*Hamer Valves, Inc 

The Harshaw Chemical Co. 

*Haynes Stellite Company 

Div. Union Carbide and Carbon Corp 

*Hayward Tyler & Co., Lid 

Hercules Powder Co 
*Homestead Valve Manufacturing Co 


1 
*Ingersoll-Rand Co 
The International Nickel Co 
*Irving Subway Grating Co 


4 
*Jerguson Gage & Valve Co 
* Johns-Manville Corp 
*jJones & Laughlin Steel Corp 
Supply Division 


*Keasbey & Mattison Co 
*The M. W. Kellogg Co 
*Kerrigan tron Works, Inc. 
Kieley & Mueller, Inc 
*Klemp Metal Grating Corp 
*Richard Klinger Ltd 
*Koch Engineering Co 

L. O. Koven & Bro. Inc 


L 
Leeds & Northrup Co 
Limitorque Corp 
Lukens Steel Co 
*The Lummus Co 


M 

*Magnetrol, In 

Maintenance Engineering Corp 
Manning & Lewis Engineering Co 
*Jas. P. Marsh Corp 
*Mason-Neilan Regulator Co 

The Master Electric Co 

Arthur G. McKee & Co 

The Meriam Instrument Co 
Metallizing Engineering Co 
Metals Process Division, 

Curtiss-Wright Corp 

Midcontinent Tube Service, Inc 
*Midwest Piping Co 

Millspaugh Limited 
*Mineral & Chemicals Corp. of Americ 
*Mixing Equipment Co 
*Murray Iron Works Co 


*National Airoil Burner Co 
National Aluminate Corp 
National Tube Division 

United States Steel Corp 
New England Tank & Tower Co 
*The New York Air Brake Co 
Nitrogen Division 

Allied Chemical & Dye Corp 
ow. ( Norris, Manufacturer, Inc 
*Norton Co 


° 
*Oakite Products, Inc 
The Ohio Injector Co 
*Oil Well Supply Division 
United States Steel Corp 
*Orbit Valve Co 


P 
Pacific Tube Co 
Palmer Thermometers, Inc 


Pedrick Tool and Machine Co 
Peerless Manufacturing Co 
The Permutit Co. 
*Petro-Chem Development Co. 
*Petreco Division 

Petrolite Corp 


*Petroleum Refiner 300d, 


*The Piaudler Co 
*Phelps Dodge Copper Products Corp 
Phelps Dodge Relining Cor 
Philadelphia Gear Works, io 
Philadelphia Pump & Machinery Co 
*K. H. Porter Co. 
The Wm. Powell Co 
*The Pressed Steel Co. 
J. F. Pritchard & Co. 
Procon Incorporated 
*Proportioneers, Inc 

Div. of B-I-F Industries, Inc 


Q 
Tie Quaker Oats Co. 
Quaker Rubber Corporation 
Div. H, K. Porter Co., Inc 


C7 

*The Refinery Catalog 
The Refinery Engineering Co 
Geo. P. Reintjes Co 
*Revere Copper and Brass Inc 
The Ridge Tool Co 
*Rochester Manufacturing Co 
*Rockwell Manufacturing Co 
*Rockwell Spring and Axle Co 
*Rockwood Sprinkler Co 
*Ross Heat Exchanger Division 

American Standard 
The Rowan Controller Co 


s 


Schuyler Manufacturing Corp 
*Scovill Manufacturing Co 
*Sealol Corp 
Service Foundry 
Div. Avondale Marine Ways, Inc 
Shand & Jurs Co 
Shell Chemical Corp 
Shippers’ Car Line Corp 
*Sier-Bath Gear & Pump Co 
*M. B. Skinner Co 
A. O. Smith Corp 
*S. Morgan Smith Co 
Southern Engine & Pump Co 
Standard Oil Co. of California 
*Standard Steel Spring Division 
Rockwell Spring & Axle Co 
Stauffer Chemical Co 
*Strahman Valves, In 
*Struthers Wells Corp 
*Sun Shipbuilding & Dry Dock Co 


T 
*Taylor Instrument Companies 
*The Terry Steam Turbine Co 
*Texas Metal Fabricating Co 
The Timken Roller Bearing Co 
Tracerlab, Inc 
*Tretolite Co 
*Tubular Products Division 
The Babcock & Wilcox Co 
Tulsa Gauge & Instrument Co 


U 
*Union Carbide and Carbon Corp 
Union Wire Rope Corp 
*United States Rubber Co 
United States Steel Corp 
United States Steel Export Co 
Universal Oil Products Co 


*Vernon Tool Co 
*Henry Vogt Machine 
*jJ. H. H. Voss Co 


Wagner Electric Corp 
Walsh Refractories Corp 
Walworth Co 
Warren Petroleum Corp 
*Watson-Stillman Fittings Division 
H. K. Porter Co. Inc 
Western Supply Co 
*The Gustav Wiedeke Co 
A. R. Wilfley & Sons, Inc 
r. D. Williamson, Inc 
*Thomas C. Wilson, Inc 
*Wolverine Tube Division 
Calumet & Hecla, Inc 
*Worthington Corp 
Wyatt Metal & Boiler Works 


Y 
*VYarnall-Waring Co 
*Otto H. York Co 
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ALTA .... Facilities are Equal to 


whatever the Processing 


Industries require 


e This record rail load 

for length, 192 feet, 

was Fabricated in 

Wyatt’s Houston Plant for 
Oil Refining Service 


on the Gulf Coast 


MANUFACTURERS AN D E 





flow control at its best 


with trouble free, economical ROCK WELL-Nordstrom VALVES 


For any petroleum processing operation from tank 
farm manifolds like the one shown above to every 
processing-refining operation, Rockwell-Nordstrom 
valves assure safe, economical, dependable opera 
tion. The key to Rockwell-Nordstrom’s forty years 
of leadership throughout the petroleum industry is 
pressurized lubrication. ‘The unique Sealdport* sys 


tem of grooves on the tapered plug and body carry 


pressurized lubricant that assures truly leakproof 


sealing and positive shut-off on lightest hydrocarbon 
gases or heavy crudes. Pressurized lubricant also 


hydraulically seats the plug for instant, quarter 


*Registered Trade Mark, Rockwell Manufacturing Company 





turn operation. Because metal-to-metal friction is 
eliminated by lubrication, costly maintenance and 
down time are prevented. 

Rockwell-Nordstrom, the original lubricated plug 
valve, is available in semi-steel, steel, stainless 
and corrosion resisting metal!s in sizes up to 30” x 36 
for every petroleum processing requirement. For 
more data, contact any leading distributor or write 
Rockwell Manufacturing Company, Pittsburgh 8, 


Pennsylvania. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40" Year 





